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M1tUAL PROORE$ REPORT, 1989 
Northeast Research Station 
Watertown, South Dakota 
Tho 1989 growing season was a substantial improvement over the 1988 
season. Temperatures were more seasonal, and precipitation was only 2 1/3 
inches below normal (Table 1). Soil moisture conditions at planting wero 
excellent for all crops due to above normal April precipitation. The 
appearance of the small grain crops in early Uay indicated potential for 
excellent yields. However, precipitation in llay end Juno was nearly 4 inches 
below normal. and rainfall in July occurred too late to benefit the small 
grains. As a result small grain yields were below the long-term station 
avoraao. Precipitation in Au1ust was well above normal and greatly benefited 
tho row crops. Corn yields were at or above long-term avoragos, In each of 
last three years Auaust has been the wettest month. This rainfall 
distribution pattern has favored the row crops, but has resulted in generally 
below average small grain crops. The rainfall pattern has also changed weed 
populations, particularly foxtail. Foxtail is a warm-season grass, and the 
late sunnor rainfall has resulted in higher populations compared to previous 
years. The lack of rainfall in May and June has also interfered with 
performance of some herbicides resulting in further problems with foxtail. 
The dry conditions in May and June slowed tho development of most fungal 
and bacterial diseases, but some Sclerotinia was again present in sunflowers. 
The more seasonal early spring temperatures apparently resulted in more normal 
arrival times for aphids carrying Barley Yellow Dwarf Virus and. in contrast 
to the previous two years, BYDV was a minor problem in 1989. 
Attendance at the summer field tour was excellent. Tour topics included 
herbicide trials, small grain varieties, small grain diseases, grasshopper 
control, sunflower and soybean breeding, corn breeding and fertility studies, 
spring wheat and alfalfa research, and farming systems studies. We thank the 
area Crop Improvement Associations for sponsoring the evening lunch. We also 
acknowledge the assistance of the area County Agents at the tour. We thank 
Nick Endres for furnishing a wagon for use at the tour and Morris Gunderson 
for supplying water used at the station. Thanks also to Orrin Korth and 
family for their harvesting assistance and equipment Joans. Rural water was 
installed in October which should improve the efficiency and safety of 
operations at the station. We also installed an automated woather station in 
JuJy which will aid greatly in interpreting climatic effects on plant growth 
and development. The weather station was jointly purchased by the Ag. 
Engineering Department and the Nematode Testing Service. An additional 10 
acres of land will be rented in 1990. This additional land wilt allow an 
increase in soybean research and should also improve plot uniformity for the 
crop breeders. 
-J D S-
NOTE: Much of the information contained in this report is based on ongoing 
studies and results should therefore be considered tentative. Additional 
information concerning small grain, flax and soybean performance is available 
in Extension Circulars EC 774 and EC 775, and is available at County Extension 
offices. A complete set of the results o( the herbicide demonstrations 1s 
available in the 1989 Herbicide report (EC678). 
We acknowledge the assistance of Deb Davis and Nancy Kleinjan in the 
preparation of this report. 
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Month Amount (in. ) Normal Departure Cr.aatHl Amo.unt D.11� 
April 2. 95 
May 1.15 
June l. 74 
July 2. 41 
August 4.58 
September 1.56 
October 0. 56 
Total 14. 95 
Temperatures: 
2. 10 +0. 85 0. 65 
2.97 -1.82 0.32 
3.75 -2.01 0. 75 
2.67 -0.26 I.SO 
2.78 +l. 80 1. 00 
1.85 -0.29 0.92 
1.16 -0. 60 0. 55 
17.28 -2. 33 
Last Frost: 28° F May 1 
First Frost: 26° F September 26 
Frost free period: 147 days 
25 
4 
25 
28 
13 
3 
28 
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1989 Performance Trials of S..l I Crain and Soybeans 
at the Northeast. Experiment Farm 
J. J. Bonnemann 
The crop performance testing program at the Northeast Station included 
small grains, soybeans and corn in 1989. Small grains grown were barley, 
durlllft, oats and spring wheat. Soybean trials included Group O and Group I 
maturity iroups. ihe corn trials were separated by company supplied 
classification into hybrids earlier or later than 95 days relative 
maturity. The proprietary entries of corn and soybeans are the choice of 
the company and included on a fee basis. 
The small grain yields ranged from good to poor. Cermination was 
uneven and precipitation limited during much of the early growing 
season. The soybean and corn yields also were variable depending 
partially upon maturity and timeliness of precipitation. Maturity was 
slowed in September as temperatures averaged nearly five degrees below 
normal. 
The results of the small grain and soybeans trials and more 
agronomic data are reported in EC 774 (rev. ) and EC 775 (rev. ) ,  
respectively. The corn results are reported in Plant Science Pamphlet 
#20. The reports are available at the County Extension Office or from 
the Bulletin Room, SDSU, Brookings, SD 57007. 
1989 Oat Trial, CPJ', NE Farm, Watertown, SD. 
Variety name 
Don 
Burnett 
Settler 
Horicon 
Hamil ton 
Hy test 
Lancer 
Ogle 
Webster 
Kelly 
Preston 
Trucker 
Valley 
Sandy 
Hazel 
Starter 
Proat 
Moore 
Porter 
Wright 
Steele 
Lyon 
Overal 1 Mean 
LSD (. 05) 
c.v. 
Yield 
83. 3 
78. 9 
78. 7 
78. 0 
77.4 
76.0 
74.2 
72. 3  
71. 4 
71. 2 
69. 5 
68. 8 
67. 6 
64 . 9  
64. 5 
62. 5  
56.2 
54. 2  
53.2 
51.0 
48. 4  
48. 0  
66.2 
7. 6 
8.1% 
Variety Means 
Test 
Wei g_bt 
35.7 
33. 9 
35. 3 
30. 7 
32.2 
37 .1 
32. 9  
31.2 
31.5 
35. 5 
35. 4 
36. 0 
34. 3 
34. 6 
35. 4 
34 . 8  
33. 2 
34. 5 
37.0 
35. 0 
34. 0 
31.8 
34. 1 
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1989 CPT Durum and Barley Trials, NE Farm, Watertown, SD. 
Test 
Variety name Yi old weight Variety name Yield 
Stockholm 33. 2 59.5 Bowman 67. 3 
Monroe 32.0 58.6 Cal lat in 53. 6 
Ward 29.8 58. 3 Azure 52. 5 
Rugby 29.8 58. 9 Hazen 49. 1  
Vic (Chk) 29.7 59. 0 Robust 45.1 
Renvi I le 28. 9 57. 1 M 52 40. 0 
Crosby 28. 7 58. 9 81602 40. 0 
Sceptre 27.7 58.0 Primus II 39. 5 
Fjord 27.4 59.3 Glenn 37. l  
llorex 37.0 
Overal I mean 29.7 58.6 
LSD (. 05) 4.0 Overall Mean 46. l 
c.v. - % 9. 25J LSD (0.05) 5. 8 
c.v. 7.6% 
1989 Spring Wheat Trial, CPI', NE Farm, Watertown, SO. 
Variety name 
Nordic 
W2501 
Shield 
Butte 86 
2375 
Alex 
Norseman 
Celtic 
Prospect 
Stoa 
W2592 
2369 
Len 
Cua rd 
llarshal I 
Fjeld 
Angus 
Amidon 
Cr and in 
Telomark 
(Uinnpro) 
Vance 
Cus 
Chris (Check) 
Overal I Mean 
LSD (. OS} 
c.v. 
Yield 
37.8 
35. 7 
35. 0 
34.7 
34 . 1  
33.9 
33.3 
32.7 
32.7 
32.3 
32. 3 
32. 2 
3 1 . 6  
31. 2 
31.0 
30. 6 
30.6 
30.2 
28. 6 
27.9 
27.8 
26.7 
25.6 
23.1 
31.1 
Variety lleans 
4.6 
9.ZJ 
Test 
Weight 
55. 9 
52. 5 
55. 3 
57.0 
58.0 
55.9 
53.7 
55. 6 
55.3 
56.2 
52. 1 
58. 3 
54. 8 
56. 3 
52.7 
55.5 
57.0 
55. 0 
54.4 
53. 9 
54. 4 
53. 9 
54. 2 
55.6 
55.3 
., 
Test 
weight 
52.7 
48. 6  
47. 3 
45. 7 
47. 8 
46. 5  
44.6 
48.2 
45. 0  
46. 0  
47.3 
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1989 Croup O Soybean Trial, CPI', NE Farm, Watertown, SD. 
Variety name 
Sibley CK 
Northrup King S 07-80 
Pioneer 9061 
Interstate 1$715 
Glenwood 
Northrup King 8095 
Dawson CK 
Sands SOI 059 
I nterstate I S  546 
OCS Rosen 
Simpson 
Mustang 11-1000 
Star EX811 
Swift 
Arrowhead 8450 
CCS Exp-0222 
Star EX8908 
Dahlgren K0-60 
Evans 
Mustang M-1050 
Pioneer 9091 
Interstate I S529 
Arrowhead 8300 
Ozzie 
Dassel 
McCaf 1 CK 
Overal I llean 
LSD CO.OS) 
c.v. 
Plant 
Yield height 
42.3 32.0 
42.1 28.7 
41.0 28.3 
40.5 31.3 
39.6 26.7 
39.5 33.7 
39.3 29.3 
37.7 31.0 
37.S 30.7 
37.S 29.7 
37.4 27.7 
37.4 29.3 
36.S 28.0 
36.7 32.0 
36.7 31.3 
36.5 29.7 
36.3 31.0 
35.6 28.3 
35.5 29.7 
35.0 32.0 
34.7 28.0 
34.3 31.3 
33.4 30.7 
32.S 28.0 
32.5 28.3 
29.0 28.7 
36.3 29.5 
4.9 
8.3J 
llature 
MO/DA 
9/24 
9/19 
9/18 
9/24 
9/18 
9/22 
9/19 
9/21 
9/21 
9/19 
9/20 
9/22 
9/23 
9/19 
9/21 
9/18 
9/18 
9/20 
9/15 
9/24 
9/19 
9/18 
9/19 
9/17 
9/19 
9/11 
9/19 
1989 Group I Soybean Trial, CPI', 
Variety name 
Bardin 
Arrowhead 8600 
Star EX8917 
Star EX8815 
Weber 
Dawson CK 
Mustang M-1140 
Kato 
Pioneer 9111 
Star EX8916 
Sexauer EX 1000 
Sands Soi 166 
CCS Summit 
Stine 1820 
Diamond Brand 0150 
Glenwood CK 
Sturdy CK 
Sibley CK 
Schwittors Commanche 
Schwitters Cherokee 
Dekalb CXll 7 
Sands Soi 195 
Arrowhead 8650 
Mustang 11-1150 
Hodgson 78 
Golden Hv'st 81170 BL 
Corsoy 79 CK 
Dahlgren KC-81 
Sexauer SRF 101 
Hy-Vigor K-1880 (BL) 
Arrowhead 8550 
BSR 101 
Overal J Mean 
LSD (0.05) 
c.v. 
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NE Farm, Watertown, SD. 
Plant Mature 
Yield height MO/DA 
43.2 34.3 9/29 
42.3 29.0 9/29 
42.0 31. 7 9/29 
41. 9 27.3 9/26 
40.5 31.3 9/28 
40.2 27.7 9/18 
40.1 31.3 9/29 
39.7 31.0 9/27 
39.5 25.7 9/26 
39.1 27.0 9/30 
38.8 30.0 9/25 
38.8 30.7 9/29 
38.1 34.7 9/26 
37.9 29.7 9/28 
37.8 30.7 9/30 
37.8 27.3 9/18 
37.7 31. 7 10/2 
37.6 31.0 9/26 
37.3 30.0 9/29 
36.9 31. 7 9128 
36.S 27.7 9/25 
36.0 28.7 9/29 
35.8 31. 7 9/30 
35.l 31.3 9/29 
34.2 32.0 9/27 
34.0 31.3 9/28 
33.6 36.3 10/3 
33.0 30.7 10/1 
32.8 27.7 9/25 
32.5 34.0 9/30 
32.1 27.3 9/28 
30.6 30.3 10/2 
36.1 30.4 9/28 
4.6 
7.9� 
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1989 Corn Performance Trial, Area D2 (early), Watertown, SD. 
Pct Perf 
Yi old Stalk Pct Score 
Brand and Variety BIA Lodaed Moist Ra ti nil_ 
Interstate 15463 102.8 0.6 17.6 1 
Betagold Ingrid 102.1 0.0 17.4 2 
Dahlgren DC-440 101.1 1.1 18.8 4 
Golden Valley 282 100.9 0.0 17.3 3 
Top Farm SXll 95 98.1 1.1 18.1 5 
Cenex/LOL 385 96.2 0.6 17.2 6 
Interstate 1$443 94.7 0.6 18.6 8 
Sigco 1799 93.B 0.0 19.1 13 
Tecnagene DF4894 93.8 0.0 18.2 10 
Top Farm SX1195A 93.8 0.0 17.9 9 
Northrup King N2440 93.5 o.o 16.9 7 
Tecnagene DF4893 92.9 0.0 17 .4 11 
Colden Har'st H2327 92.8 0.6 19.0 16 
Pioneer 3902 92.4 o.o 16.8 12 
Betagold Cerda 91. 9 o.o 17.4 14 
Carsl 8939 91. 6 o.o 17.6 15 
Terning Select 89.4 0.6 16.9 17 
Tecnagene DF4890 89.1 0.0 16.8 18 
Terning Primer+ 89.1 0.0 19.1 24 
Asgrow/O'Gold RX469 88.9 0.0 18.5 22 
AgriPro AP077 88.7 0.6 16.2 19 
Garst N6952 88.3 1.1 17.0 21 
Asgrow/O'Cold RX337 88.3 0.0 16.6 20 
Sigco 1973 88.0 0.6 17.5 23 
Colden Har'st X783 88.0 1.1 17.3 25 
DeKalb DK464 87.7 o.o 19.6 28 
Betagold Irene 86.7 0.0 18.1 27 
SeedTec ST7212 86.S 0.0 18.8 31 
Top Farm SX.1194 86.3 0.6 17.9 30  
Asgrow/O'Cold PX406 86.2 0.6 16.9 26 
Pioneer 3737 86.1 0.6 17.4 29 
Pioneer 3790 85.6 o.o 18.4 33 
AgriPro AP148 85.2 0.6 17.6 32 
Dahlgren DC-492 83.3 0.0 18.9 36 
Carst 8882 83.0 0.6 17.8 35 
AgriPro AP097 82.3 0.6 16.3 34 
Conti 8455 81.6 0.0 18.4 37 
SeedTec ST7147 80.3 0.6 16.8 38 
Tecnagene DF4992 76.8 0.6 17.8 41 
Dahlgren DC-430 76.6 0.0 17.0 39  
Interstate 15406 75.8 0.0 16.5 40 
Conti 8304 75.6 o.o 16.9 42 
Means 88.9 0.3 17.3 
LSD (0.05) N.S. 
c.v. 11. 7% 
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1989 Corn performance trial, Area D2 (Jate) t Watertown, SO. 
Pct Perf 
Yield StaJk Pct Score 
Brand and V r�ety JI/A Lodged Mi:un Rnhne 
Cenex/LOL 432 109.8 0.0 20.2 1 
Interstate 18543 106.6 0.0 21.2 2 
Tecnaaene DF•898 102.8 0.0 20.8 4 
Top Farm SXllOl 101.s 0.0 20.9 5 
Northrup King N3624 100.9 0.0 17.6 3 
Col den Valley 2981 100.0 0.0 19.8 6 
Carri 11 4227 98.8 o.o 20.9 7 
Top Farm SXl 102 98.3 I.  7 20.4 8 
SeedTec Si7255 95.S 0.6 20.9 9 
Betagotd Karla 94.3 0.0 20.3 10 
Interstate 1$523 93.4 0.6 20.6 12 
Terning Encore II 93.4 0.0 20.6 11 
Dahlgren DC-502 92.3 1.1 20.2 13 
CargitJ 3627 91.5 0.0 20.6 1 4  
BetagoJd Katrina 91.5 0.6 21. l 15 
Dekalb DK524 90.3 0.0 20.5 16 
GoJden Valley 2960 87.7 o.o 19.2 17 
Carst N6851 82.8 1.2 18.4 18 
Cargi 11 4327 80.1 o.o 21.1 19 
Caraitl 5157 78.9 o.o 22.6 20 
lleans 94.5 0.3 20.4 
LSD .05 NS 
c.v. 9.5� 
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SPRlle WHEAT BREmlle 
F. A. Chotick, K. M. Sellers, and E. J. Autrique 
The experiments conducted in 1989 can be divided into the following 
general areas: 1) evaluation of new experimental Jines developed by the 
breeding program, 2) evaluation of breeding methodology, and 3) 
purification and increase of experimental lines. All experiments were 
planted on llay 3 into excellent soil moisture and harvested on August 2. 
Seeding rate was adjusted for kernel size and the rate was 28 seeds per 
square foot. All plots were fertilized according to soil tests for a 
yield goal of SS bu/A. This station is one of 9 test sites used by the 
project and generally considered to be the site to evaluate high yield 
potential. However, in 1989 the average yield for all experiments was 
only 29 bu/A and five of the test sites averaged higher. The 1989 yields 
were more than doubled when compared to 1988 yields but only 62J when 
compared to the average yield from 1981-1987. In 1989 plant development 
from emergence to heading was excellent and the crop appeared to have 
good yield potential. One of the the indicators of this good development 
was the plant height. For example, the check variety Chris was 35 inches 
tall compared to 24 inches in 1988. However, in my opinion the lack of 
rain and/or stored soil moisture prevented the crop from realizing its 
potential. Two variables that illustrate that the potential was not 
realized were test weight and protein content. Test weight averae'Od 57. 6 
lbs/bu with a range of 52. 3 to 61. 1 lbs/bu. Protein content aver�aed 
17.6J and ranged from 16. 2 to 19.2%. The average test weight was lower 
than normal, and the protein was higher than normal. Therefore, as in 
1988, the data from this site evaluated the response to stress rather 
than yield potential; however, the intensity, type, and timing of the 
stress were different in 1988 and 1989. 
Two trials were conducted to evaluate experimental lines - Advanced 
Yield Trial (AYT) and Preliminary Yinld Trial (PYT). The AYT is made up 
of experimental lines that are in th� second, third, fourth, or more 
years of state wide testin1. These lines have performed equal to or 
superior to the best checks in previous years for yield, agronomic 
traits, disease resistance1 and quality. In this trial, the top yieldin1 
checks were Shield, Butte 66 and Cuard. Five new lines in their second 
year of state wide testing and the line 502980, which is beinR increased 
for release, were in the top yielding group in 1989. This graup averaged 
31. 1 bu/A compared to 28.6 bu/A for the trial and 21.8 bu/A for the 
variety Chris. 
In the PYr, 35 new lines were compared. to checks for the first time 
in state wide trails. As with the AYT, these new lines had been 
evaluated for yield, agronomic traits, disease, and quality but only at 
two sites, Brookings and Redfield. The top yield cheeks in this trial 
'!Fora Shl ci ht, 237S anti Bulle .a6. _E lllYnfi new I lnn were I so r-n th• Cop 
yiold•nr rroup �hieh av�a� 3?.6 b\41A, �ltd ta Z9.i bu/A for lhft 
tt6iJ ..,_d 23.� butA for Chtis. Th�s� 11 new lines also had high test 
weight with one exception, and 7 were as early or earlier than Butte 86. 
However, only three lines were semi-dwarfs and the remainder were 
conventional plant height. There was a ransb in protein content but 9 
of the 11 lines would be classified as medium-high or high. 
A study was completed to evaluate breeding approaches to introduce 
non-adapted germplasm and to determine if early generations testing can be 
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used as predictors for later generations. The introduction of 
non-adapted germplasm has been used successfully by the breeding program 
and the varieties Guard, Shield and Prospect are examples. This study 
was designed to evaluate the efficien�y of different methods of 
incorporating non-adapted iermplasm. The general conclusions from this 
study were: 1) the efficiency of introducing non-adapted germplasm 
differed with the different type of crosses, 2) the best by best crosses 
produced the highest proportion of 11uper,or I ln�. 11n.d )] ar I� 
generation testinR was a relatively poor jin;dictor of lats-, eneral1gn$ 
for yield, and a relatively good pr�1�tQr for Rr.Ol in, plant h�1Qbl, 
and maturity. The implications of 1.hls alUcb ror Lha 6ncdTnse proJecl 
are that different breeding methodoloiy will be raq_uirod to dffocllvclv 
exploit the genetic var i abi Ii ty in c:rosscs wl th w111 ler �heats or othor 
non-adapted germplasm. 
THE l5E OF SOIL TESTS TO PRFDICT FERTILIZER NITROCEN NEEDS OF CORN 
R. Celderman, S. Swartos, and L. Evjen 
Introduction 
Approximately 50% of the total fertilizer nitrogen applied in South 
Dakota is used on corn. The need for efficient and profitable nitrogen 
recommendations for corn is apparent. The best euide available for 
recommending fertilizer is a soil test. Soil tests need to be correlated 
to field response data such as reported here. 
The objective of this study is to determine the relationship of the 
nitrate-nitrogen soil test lo yield response of corn to nitrogen 
fertilizer. 
Methods 
The study was located on the north side of the Watertown Station on a 
Brookines soil. These soils are deep, silty clay loam loess over glacial 
tilt . Results of the soil tests from samples taken in the spring of 1 989 
(just prior to planting) are shown in Table 2. 
Table 2. Spring soil test results of nitrogen corn studies, Watertown 
Sta ti on, 1989. 
--------�N03·N--------
D-2•" 0-48� 
---------lb/A·--------
O.M. 
P K 
-------lb/A---------
pH 
71 201 
% 
4 . 4  22 330 6. 3 
The soil tests for nitrate-nitrogen indicated moderate levels of 
nitrogen in the top two feet. A large quantity of available N is located 
in the two to four foot depth. A tnormal' level would be considered 20-30 
lb/A at this depth. 
- 1 1  • 
Phosphorous i s  considered medium and addi ti onal phosphorus was applied 
to eli mi nate this as a lim i t i ng nutr i ent variable. Potassium is 
considered adequate here. The pH is slightly acid. 
Tho previous crop was wheat. Tho area was field cultivated and 
disked before planting Pioneer 3790 on May 9. 1989 at a populat ion of 
18. 700 plants per acre. The nitrogen fertilizer treatments were spread 
on the soil surface as ammonium ni trate f ive days after planting. The 
rates use.,.d were O t 30, 60. 90 and 120 lbs of actual ni trogen per acre. 
Each treatment was replicated four times. The plots were hand harvested 
on October 5, 1989. 
Results and Di scussion 
Tho average yields for the experiment are shown i n  Table 3. The 
grain yi elds wore not i nfluenced by nitrogen treatments. Thi s  is not 
surpri s i ne in that avai l able soi l nitroaen to four feet was well over 
the n i troaen requi red for 100 bushel corn ( 1 25 lb N/A). 
Table 3. Average corn grown and stover yields for the nitrogen 
study, 1989. 
Rate of N Crain Yi eld Stover Yield 
lb/A bu/A (15%) lb/A (dry wt. ) 
0 101 4236 
30 102 3940 
60 102 3817 
90 99 3462 
120 100 3830 w-�---=-- -----------=---� 
Sign. of F 0.89 0 . 13  
The post harvest soil analysis is not yet complete. Therefore, estimates 
of how much nitrogen was extracted from the soi( by the crop is not 
possi ble. 
The stover yields show a slight downward trend due to added N, however 
this treatment is not signi ficant at the 0.05 level. 
The amount of soil nitrogen at the two-four foot depth is usually not 
very high under farmer fields. Howevor, whate de�p n i trat6-fij \ fugQ� is 
�usp-oc:ted this va l uu· can be useful in r.feie-rml nJne h.rH l  ber N nqulra11taDt 
far earn. 
This study w i ll be continued for at least one more year at the 
station. 
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1989 SOYBEAN BREBJI� 
Kathleen Crady and John Felton 
A yield trial of soybean experimental lines and several named check 
varieties of similar maturity was seeded at the Northeast Research 
Station and one other location in 1989. The experimental lines were 
derived from graduate student K.  P. Sharma' s  dissertation research on 
flower abortion and are being tested to determine if any warrant 
release. Lines were divided into three tests based on maturity (Croup 
0, Croup I ,  and Croup 1 1 ) . All three tests were planted on May 301 1 989 
and harvested on October 6, 1989. 
Yields of the Croup O and Croup I soybeans were good (Tables 4 and 
5) . The average yield across Croup O and Croup I entries was 30. 0 bu/A 
and 31. 1 bu/A, respectively. The highest testing Croup O check was 
Simpson, with an averaae yield of 35 . 6  bu/A, and the best Croup I check 
was Sibley, yielding 39 .5  bu/A. 
All Croup II varieties were frosted before reaching maturity, 
considerably reducing yields. Mean yield across all entries was 21. 0 
bu/A (Table 6) . The best Croup II check was Sturdy, with a mean yield 
of 24 . 9  bu/A. 
Table 4. 1989 Soybean Croup O yield test at Northeast Research Stat i on. 
Maturity Seed P J ant 
Varhitr CrouR Yi e-ld ElaL,Rht 
Ow.IA) (ad 
UcCal I 00 29.9 68 
Glenwood 0 35 .5  64 
Dassel 0 32.3 61 
Dawson 0 35. 2 73 
Simpson 0 35. 6 68 
Sibley I 32. 3 74 
Experimentals: 
SD 87001 0 27. 1 60 
SD 87019 0 26. 0 71 
CU 87-54 0 23 . 9  65 
CU 87-58 0 26. 6 69 
<ii 87-63 0 27. 9 65 
al 87-73 0 Z7 . 7  60 
al 87-74 0 29. 8 65 
Mean 30. 0  66 
LSD . OS 2. 7 5 
- 13 -
Tabl e 5 .  1989 Soybean Croup I yield test at Northeast Research Station. 
llaturity Seed Pl ant 
Vari et1 Croup Yield  Heiaht 
(bu/A) (cm) 
Gl enwood 0 40 . 0  57 
Sibley I 39.5 78 
Bardin I 36.1 83 
Weber I 37.0 75 
Kato I 38.6 71 
Coraoy 79 I I  26.Z 86 
Experi mental s: 
84-30 LL I 30.8 76 
SD 87016 I 35.7 66 
SD 87020 I 30.5 71 
SO 87031 I 3 1 . 0  78 
SO 87032 J 30.6 76 
CU87·25 1 28.6 66 
CU87-43 I 27.9 69 
CU87-46 I 28. 9  69 
al87-49 I 24. 9  64 
<*87-56 1 25. 1  62 
CU87-268 1 26. 6  78 
<*87-273 l 24.3 90 
<*87-278 I 28.1 73 
<*87-363 I 30.1 75 
()187-365 I 33.2 76 
<*87-368 I 31 . 1  82 
CU87-371 I 30.3 78 
C*87-373 I 30. 5 76 
Mean 3 1 . 1  74 
LSD .OS 3 . 0  9 
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Table 6. 1989 Soybean Group I I  yield test at Northeast Research 
Station. 
Maturity Seed Plant 
Vtu i at!i Crou2 lle I dll Hul1ght 
(bu/A.) (cm) 
Sib ley I 33.4 73 
Corsoy 79 I I 23.4 84 
Elgin 87 I I 21.0 75 
Sturdy II 24.9 75 
Experimenta ls :  
SD 87005 I [  22.5 76 
SD 87006 l l  25.5 77 
SD 87009 I I  22. 5  69 
SO 87026 I I  25.8 73 
CN87-132 u 1 6 . 8  74 
" -148 1 1  19.4 83 
" -151 l t  17.4 81 
" -170 1 1  24.3 83 
" -173 1 I 17.0 80 
" -188 I I  20.8 77 
" -222 t i  21.1 69 
" -223 [ J 17.9 77 
" -225 f l  19.5 73 
,. -226 f l  21 . 4  69 
,. -228 l J  18.9 72 
,. -229 [ J 19.2 79 
" -231 r I 21 . 3  70 
" -234 i i  15.0 73 
" -235 l I 23.4 74 
" -239 I I  20.2 75 
" -247 1 1  13.5 77 
" -249 1 1  24.2 73 
" -252 1 1  24.4 73 
" -347 l J  1 4 . 5  74 
Means 21 . 0  75 
LSD .05 2.4 7 
• All plots except Sibley were frosted before reaching maturity. 
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1989 Sunflower Hybrid Trial 
Kathleen Orady and John Felton 
A yield trial of si xteen connercial sunflower hybrids was conducted at 
the Northeast Research Stat ion i n  1989. Hybrids tested were the choice of 
the companies and were included on a fee basis. 
The triai was seeded on May 30, 1989. Plots consisted of two rows 
thirty inches apart and twenty-two feet Jong. Plots were overplanted and 
thinned to 20,000 plants per acre. Yield. oil percent, o il  yield and 
agronomic data are reported in  Table 7. Tho average seed yield over all 
hybrids in  1989 was 2027 lbs/acre, which was slightly lower than the 1988 
average of 2293 lbs/acre. 
Table 7. 1989 South Dakota Hybrid Sunflower Trial grown at the Northeast 
Research Station. 
Hybrid Seed on Plan t  
I.dB'!} t. l f j e.a q C!] Yield Perc�rn C 'r'r al£! 62igh1 Lad;; ni., 
{lbs/A) (�) { l bs/AJ tcmJ o� 
AgriPro 4200 1574 48.5 764 133 7.3 
AgriPro 2057 1322 45.6 604 139 5.3 
Contiseed Hysun 350 2306 47.4 1094 135 1.3 
Contiseed Hysun 354 1928 48.1 927 136 3.3 
Contiseed Sunbird II 1942 41. 7 812 163 1.3 
DATA 84109 1867 49.0 915 142 6.7 
Genetic Res. CRI-SN881 2338 47.1 1 103 143 t . 3  
Oenotic Res. CRI-SN884 1977 48.8 964 137 10.7 
Hybrid  894 1702 47.7 813 138 10.0 
Interstate IS 3311 1856 47.7 886 141 1.3 
Interstate IS EXP61121 2540 47.7 1216 145 2 . 7  
Jacques Exp. 8713 2129 47.S 1010 126 4.7 
Pioneer 6440 2625 48.6 1275 138 S.3 
Seedtec ST-330 1490 47.9 713 136 3.3 
Seedtec ST-317 2591 47.2 1225 143 6.7 
Seedtec ST-314 2244 47.7 1070 141 5.3 
Mean 2027 47.4 962 140 4 .8  
LSD .05 467 1 . 8  236 12 ns 
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1989 FLAX BREEDING 
Kathleen Crady and John Felton 
A yi eld tri al of named flax varieties and advanced experi mental li nes 
was grown at the Northeast Research Stati on and two other South Dakota 
locat i ons i n  1989. The main obj ecti ves of thi s trial were to prov i de data 
on performance of released flax vari eties to farmer/growers as wel l as to  
i denti fy possible new vari eties. 
In 1989, 25 experi mental lines from the SOSU flax breed i ng program were 
tested against 16 named vari eties ( checks) and 8 experi mental Ji nes from 
North Dakota or Canada (Table 8) . The experiment was planted on May 3, 1989 
i n  a 7 x 7 latt i ce design wi th 3 repl i cati ons. The mean yield across all 
_van atl os _ �-9 bu/A. Thn hlizhal yl eld ifl  check variot.y l lhe 
Nanbc,;ut Stal aon a iG.hab, ,., lb an vof'Sf� yield of 16.fl bufA, The 
} hi ghest yi eld i ng experi mental I i ne was SD8Td67 , lllhlch •vnragt!d �....t..J:IJJIA. 
-<. seed y i e Id. 
j r--'-.. Table 8 .  Yi eld, rank, and plant hei ght of flax varieties and experimental 
Ji nes grown at the Northeast Research Stati on i n  1989. 
Ori gi n Seed Plant 
Y. doti -Iear Yi eld 'Rc:..nk Hei&h� 
(bu/A) (cm} 
Culbert MN-75 15. 0 39-40 53 
Culbert 79 S0-79 16. 3 15-16 52 
Li nott CAN-66 14 .6  46-47 56 
Wi shek ND-79 14. 9  4 1-43 57 
Duffer in  CAN-75 1 5. 3  35-36 54 
Flor ND-81 14 . 8  44 53 
Clark SD-83 15. 6 27-28 54 
Norl in  CAN-83 14 . 7  45 54 
McGregor CAN-82 1 4 . 3  48 54 
Rah ab SD-85 16.8• 11-13 52 
Li nton ND-85 15.4 32-34 51 
Norllan CAN-84 15. 7 26 51 
Verne MN-87 1 5. 6  27-28 56 
Neche ND-BB 16. 0 18-20 52 
Vi my CAN-86 15.4 32-34 54 
Prompt SD-89 15. 9  21-23 52 
Cl 3243 SD-exp. 15. 0 39-40 50 
Cl 3259 ND-exp. 13. 2 49 53 
CI 3261 " 15. I 37-38 58 
CI 3266 SO-exp.  14 . 9  41-43 53 
CI 3269 II 15.5 29-31 52 
Cl 3270 CAN-exp. 15. 3  35-36 53 
CI 3281 ND-exp. 15. 9 21-23 59 
CI 3282 " 14 .6  46-47 53 
CJ 3283 " 15.4 32-34 55 
Cl 3284 " 15. 9 21-23 54 
CI 3285 " 14 . 9  41-43 56 
SO 86327 SD-exp. 15.8 24-25 50 
SO 86329 II 16. 0 18-20 51 
7 
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Table 8. (continued) 
Origin Seed Plant 
VAt'�&l! =,!Of' Vi-eld Rank Re •i.h1 
(bu/A) (cm) 
SD 86331 SD-Exp. 17.7* 4 53 
SD 86343 It 17.S• 5-7 53 
SD 86344 It 17.S• 5-7 5 1  
SD 87418 It 16.2 17 51 
SD 87421 It 1 5 . 5  29-31 53 
SD 87424 " 15. 5 29-31 50 
SD 87425 " 16. 8• 11-13 52 
SD 87426 " 17.S• 5-7 54 
SD 87433 .. 15. 1 37-38 57 
SO 87435 .. 17.4• 8 54 
SO 87438 " 16. 3 15-16 54 
SD 87449 " 15. 8 24-25 53 
SD 87450 " 16. 0 18-20 52 
SD 87462 " 16. 8* 1 1-13 52 
SD 87463 " 18.0• 3 53 
SD 87464 " 17.2* 9 50 
SD 87466 " 16.9* 10 51  
SD 87467 l'I 18.4* 1 52 
SD 87468 ft 18.2* 2 52 
SD 87470 " 16. 4 14 53 
lie an It 15. 9 53 
LSD . 05 It 1 . 8  4 
• Indicates a variety was in the top yielding group based on the LSD. 
PCJJ'ATO ROTATl<Jf S'IU)Y - 1989 
D. OaJlenberg and L .  Evj en 
The rotation in this study is potato - spring wheat - corn. The study 
was initiated in 1986. Plots of Kennebec and Red LaSoda were planted on May 
12, 1989 i n  rows spaced approximately 40",  with 12" between seedpieces i n  
the row. Cut seed was dusted with captan plus streptomycin prior to 
planting. Moisture was variable during the season, but emergence and stand 
counts were adequate in both varieties. Plots were harvested on September 
14, 1989. Average yields were 121.4 and 104 . 5  cwt/A for Kennebec and Red 
LaSoda, respectively. Rhizoctonia was observed throughout the plots at 
harvest, with some Fusarium and Erwinia also present, particularly in Red 
LaSoda. 
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LEClllE-!IIALL CRAIN ROTATim-S 
J. Smolik and L. Evjen 
The objective of this study is to compare the agronomic performance of a 
minimum-ti ll smaJ I gra i n  rotati on with legume-based rotations. 1989 was the 
second year of the study. The three-year min-till r otation is 
oats-barley-spring wheat. The legume rotations are oats/sweetclover· 
sweetclover (green manure) -spring wheat, and oats/medic/switchgrass­
medic/switchgrass-spri ng wheat. Barley (var. Robust) was planted April 20. 
Seeding rate was 58 lb/A, Prior to planting the barley plot areas were 
field cultivated. 
The med i c  (var. Virgo) stand obtained in 1988 was poor (appr oximate l y  3 
pl ants per sq. f t. )  and no switchgrass was present. In the fall of 1988 the 
dominant plants in these p l ots were vol unteer oats and green and yellow 
foxtail. Inspection of the medic plots in spring 1989 revealed the medic 
had completel y  winter-killed. Because neither medic nor switchgrass were 
present thi s treatment was converted to fallow, and the plot areas were 
field cultivated in l ate May. The 1988 sweetcl over stand was food, and 
spring 1989 Rrowth was comparatively l ush considering the general dry 
season. Swe�tclover was mowed June lE  Fara a wa not reir�ved. Tl1s 
estimated forage yield was 1 .55 TIA dr y 1:1ntter. Forarc l an:sue- anaJ)� •s  (I 
N-P-K) was 2. 75 - 0. 27 - 2.22. Barie)' yio J ded 42.3 bu/A w i th a tosl wejRhl 
of 43.9. Following barley harvest all plot :H'e:ao •ore ch�9el p l owod. 
Soil moistures and nitrogen test results are presented in Table 9. As 
miRht be expected, soil moisture was higher in the fal low treatment. There 
wa5 very little difference in soil moisture between the barley and 
sweetclover. Soil nitrate leve l s  increased substantially in all treatments 
compared to 1988. Fifty lbs of N were applied in October 1 988 to  the bar l ey 
plots. 1988 N levels following barley indicate approximately SO lbs of N 
was mineralized in 1989. The highest soil nitrate l evels occurred following 
sweetclover (Table 9). Nitrate levels are adequate in a ll  plots for 1990 , 
and no fertil i zer wil l be added. 
Table 9. Soil moisture and nitrogen l eve l s. 
Treatment Soll Moisluro (5) lb N03-N to 2 '  ( 1988} 0-6 .. &-2-4" 1'188 1 989 
Min-t i l l  bar l ey 16. 78 16. 0  60. 7 108 
Sweelclover 16.3 1 6. 0  1 3 . 7  176 
(green manure) 
Fallow 17 . 7 17.7 11 . 3 144 
a Avg. of three repJ icationst sampled September 13. 
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CRASSIICFPER RESE.ARCB 
D. D. WALCENBACH, B. W. FULLER and U. A. BOETEL 
I ntroduc t i on: 
Materi als and Methods: 
'TEST U :  rno .a lhl fa •nd brcmefr.JSs (ca. 1 m tall) fi eld was di vi ded 
l nlo a ch&ckorboard i[r l d  p11tlem a:nd I i qui d sprays of the pest i c i des 
(As.a.na 0.03! Iba; Sevin 0 .5 ,  0.75 1.0 lbs Al /ac) were appli ed i n  
al lcTnatlng b locks. (4 .047 .squaro meters) which al l owed for treated b l ocks 
t o  be 11Utr oun�ed on dll frrur sides � untreated blocks. These untreated 
areas served as reservoi rs for grasshoppers to  move back i nto t reated 
areas, thus allowi ng our assessment of resi dual control by t hese 
compounds. The fi fth treatment i n  thi s st udy was an untreated check which 
was set up in the same manner as sprayed blocks. A randomi zed complete 
block design wi t h  four replicati ons was utili zed. Forty 1/10 square meter 
aluminum rings were pl aced in  the central port i on of each t reatment 
block. Populat i on esti mates were taken by count i ng all grasshoppers wi t h i n  
these ri ngs on 0, 5, 12, 16, and 30 days post-applicat i on. Counts from the 
untreated blocks were used i n  Abbot t' s formula lo adjust for natural 
fluctuat i on i n  grasshopper populat i on dynamics and to  calculate the mean 
percent reduc t i ons. Data were analyzed usi ng the General Li near Model (CLM) 
procedure, and means were compared usi ng Duncan' s multiple range t est (SAS 
I nstitute 1 985) . 
TEST 12: Roadsi de di tches which bordered corn or soybeans were 
sampled for grasshoppers. Treatments of sever al pest ici des and appli­
cat i on rates were used wi th a Bri e-mar Model 60 bran bai t appli cator which 
"lil!i ff!CUqled ! n  the �ack of I pidcup l r uck. Two locat i ons were chosen for 
the study A comptately r-andor:i d��l1n with 4 repli cat i ons was used. 
Thoae lre�tt::11111Ls were •pp l iod in tba di rect i on of the wi nd ( l ess t han 5 
mphJ lo inlillre-• unl f ofll! dispersal of bran flakes and to  produce a swat h 
cl appru� lm1HD J  � l 3  ID, Pra- and postt reatment coun ls  were made usi ng 8 
sweeps wl l h  a 5iandard cvllecllmt n- 1 to  approxi mat e one square meter of 
arcta. The faliaro h�iiht vari ed greatly (0. 3  t o  1 m) , however, no mowed 
r,oeu!s.i do ron wen chosen, Melanoplu!, bi vi t tatus (Say) was the domi nant 
�ecies present dur i nR both di  Len atudies. Care was taken to l ocale 
di lches Nhich conlll1n�d a m t nl mutn of 20  grasshoppers per square meter. 
l nd�Y i d�al trsalmenla waro �pi l ed l n  a 13m swath for a length of 61. 5 m. 
Low �lru:1 l luss than l�h) and warm lt11nperatures (above 16 degrees C) were 
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requi red for accurate counts since grasshopper acti v i ty i s  important when 
samplint wi th sweep nets. Thus, posttreatment sampling dates vari ed due to 
weather condi ti ons but were normally 4 to 7 days following bran application. 
Data were subjected to the analysi s  procedures as previ ously descri bed i n  
Test 11 . 
Results and D i scussion: 
TEST 1: Grasshopper control was ev l deoc-ed ·�;J t.h -.1 1 spray •ppl' i �a:� hn.m 
(Table JO). The 3 rates of Sevin XLR "9re s ir,nff icantly d l f fvrent C� < 
0.05) during the earlier sampling date�, however, &�lable control was 
apparent wi th all rates through 30 days postappli c.1 i on, TbL. would prCJll'.lale 
the possi bi l i ty of usin1 a reduced rat of Servin, lhvs � l \owlna I t  la becomo 
more competitive w i th other pestici des on a cost per acre basis. 
Table ID .  Mean percent grasshopper reducti on from proceeding counts in  
untreated controls usint four treatments to control y. 
b iv i ttatus, M· di fferenti al i s, and M, fetnurrubrum, Bruce, SD, 
1989. 
L ive  grasshoppers/m2 
(Percent reducti on) 
Treatment Rate ------------ --- -----..-----If 
( lb/ac) 0 s 12 16 30 
Untreated 49. 0  28. l 26. 2 25 . 2  16. 2 
Asana 0.031 46. l 0.8 1. 1 2. 5 4 .4  
(96.Ba) (96. 6a) (93. 6a) (SO.Sa) 
Sevin I . ODO 4 1.9 1. 6 2 . 7  3. 6 5. 3 
(91. 4ab) (90.4ab) { 89. 7a) (79.Sa) 
Sevin 0. 750 42.2 2 .7  ,.1 6. 4 6.4 
( 83.Sbc) (85. Sbc) (79.Bb) (72. la) 
Sevi n  0. 500 40. 9 3. 6 6. 5 9.4 4 . 6  
(BO.Be) {81.2c) (70. 6c) {BO.Ba) 
Means wi thin collDllls followed by the same lotter are not si 1n if i cantly 
(P 2 0.05) di fferent using Duncan ' s  multi ple ranee tests. 
TESI' 12: The uount of control prov i ded by bran ba i t  treatment• to 
di tch and border area• varied 1reatly and may have been atron1ly affected by 
the plant canopy preaent at • teat site.  At the first teat locati on, • 
pounds per acre of bran flakes provi ded greater control wi th IJ Lorsban and 
2J Sevi n  than ••• observed wi th the 2 pounds per acre treatment, however, 
thi s was not true for 3J Lorsban (Table 11). 
.. 
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Tab le  11.  Mean percent araaahopper reduction for control I inf primaril y  M. 
biv i ttatua in a di tch area near White, South Dakota, 1989. 
Percent 
Treatment Rate Formulation Precount grasshopper 
C lbs/ac) (J) (sq 11) reduction 
Lorsban 2.0 1.0 17.5 22.3 a. 
Lorsban 4.0 1.0 15.0 61 .6  • 
Lorsban 2.0 3.0 25.5 78.3 a 
Lorsban 4.0 3.0 24.B 75.5 L 
Sevin 2.0 2.0 24.0 57.9 a. 
Sevin ,.o 2.0 18.5 71.5 a 
The second ditch study (Table 12) data was 1110r-e erratic and control 
varied greatly. We feel this 11ay have related to a ;veat ly  increased amount 
of grass foliaae present in these ditch areas. The �ore dense canopy may 
have provided a more accessibl e  food source for the foragina 1rasshoppers, 
thus reducinr the l ikelihood of a grasshopper encuun\erina the toxic bran 
flakes. 
Table  12. Mean percent rrasshopper reduction (7 d posttreatment) 
for control lint primarily M, bivittatus in • ditch area near 
White, South Dakota, 1989. 
Percent 
Treatment Rate Formulation Pre count grasshopper 
( l bs/ac) (J) (sq 11) reduction 
Dimi I in 2.0 1 . 0  74.3 38.6 a 
Dimilin ,.o 1.0 55.3 42.3 a 
Sevin 2.0 2.0 40.3 ------ • 
Sevin 4.0 2.0 39.3 7.6 a 
Sevin 2.0 s . o  79.8 33.1 a 
Sevin 4.0 s . o  46.8 ------ . 
•No measured reduction. 
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cao>ARATIVE EFFICACY OF CORN ROOTWORII INSECTICIDES 
AND APPLICATION RATES, 1989 
D. D. Walgenbach, M. A. Boetet , and B. W. Fuller 
INTRODUCTION 
Three studies were conducted during the 1989 growing season to 
evaluate the efficacy of commonly used corn rootworm insecticides. A site 
at Rutland and one at Nunda served as locations for the stud i es. All 
three trials were conducted in dryl and cornfields that had high ()5/plant) 
adult corn rootworm populations during the fall of the previous season. 
The first study was established to compare the standard recommended 
application rates with reduced rates of presently registered granular 
compounds. Our intention in this e�periment was to provide the grower 
with a reasonable margin of safety against losses due to corn rootworm 
damage while, at the same time, reducing insecticide application costs 
and minimizing the adverse effects of pesticides upon the environment. 
The second and third studies were set up to evaluate a number of new 
compounds against some of the standard commercially-available products. 
MATERIALS AND METHODS 
The experimental design f or all three studies was a randomized 
complete block with four replications. Insecticide treatments were 
applied using both banded (B) and in-furrow (F) placement methods. 
Individual treatment plots consisted of single rowst SO feel in length, 
with 38  inch row spacing. Cranular formulations of insecticides were 
applied with modified Noble metering units mounted on a specially­
adapted Kinze, 4-row corn planter. The metering units were ground­
driven, and all units were calibrated on the planter. Insecticide 
granules were applied in a 7-inch band in front of the furrow-closing 
wheels and incorporated by the wheels and drag chains. In-furrow 
applications were directed immediately between the double disk furrow 
openers. Wilson brand 1 100 was the corn variety utilized, and it was 
seeded at a rate of 22, 100 kernels per acre at both study locations. 
Five roots per replication were dug from each treatment. Roots were 
washed, examined for rootworm feeding damage, and rated in accordance to 
the Iowa 1 to 6 scale. These ratings were used to calculate the percent 
root protection provided by each insecticide treatment. 
RESULTS AND DISCUSSION 
Sufficient levels of soil moisture were present at both locations. 
Rootworm infestations ranged from moderate to heavy which resulted in 
corn roots within untreated rows being heavily damaged in most test 
plots. 
In the first study, significant differences in efficacy were not 
detected between 1/2 of, 3/4 of, or the full recommended rate of Counter, 
Dyfonate, Thimet, and Foree at tho Rutland study site (Table 13) .  
Additionally, the three rates of Lorsban. Dyfonate, and Thimet were not 
significantly different from each other at Nunda. This provides evidence 
that the recommended application rates of some of these compounds may be 
more than necessary for adequate control of corn rootworms. As mentioned 
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earl ier. a safety factor for crop protection must be establ ished. This may 
be difficu l t  to achieve at 1/2 of the recommended rate of these compounds 
due to probl ems associated with equipment failure and cal ibration error. 
However, using 3/4 of the normal appl ication rate may be a more rea l istic 
approach. When statistical comparisons were made between 3/4 of, and the 
fu l l  recommended rate of these compounds, significant differences in percent 
root protection did not exist at either of the study sites for Counter, 
Lorsban, Dyfonate, Thimet, or Force. 
These resu l ts suggest that the grower must consider the compound 
being applied when choosing appl ication rates. A savings of 25J in 
application costs may be achieved whil e maintaining excel l ent crop 
protection by using 3 /4 of the recommended rate of Counter, Lorsban, 
Dyfonate1 Thimet, or Force. 
Tabl e 13. Percent root protection of 22 granu lar  corn rootworm 
insecticides at two l ocations in east central South Dakota 
(Study 1). 
Insecticide 
Counter I SC 
Counter 15C 
Counter ISC 
Counter lSG 
Lorsban 15C 
Lorsban lSC 
Lorsban 15C 
Lorsban 150 
Dyfonate I I  20CM 
Dyf onate 1 1  2oau 
Dyfonate J I  20CM 
Thimet ZOC 
Thimet 20C 
Thimet 20G 
Force 1 .  SG 
Force I . SC 
Force I . SC 
Force 1. 50 
Fortress lOG 
Fortress I OC 
Fortress toe 
Fortress I OG 
Place- Pounds 
ment AI/acre 
F 0. 750 
B 0.500 
B 0. 750 
B 1.000 
F 0. 750 
B 0.500 
B 0. 750 
B 1 .  000 
B 0.500 
B 0.750 
B 1. 000 
B 0.500 
B 0. 750 
B 1. 000 
F 0.075 
B 0. 050 
B 0. 075 
B 0. 100 
F 0.200 
F 0.250 
F 0. 300 
B 0.250 
Percent Root Protection 
Nunda Rut land Ave. 
80.4 73 . 8  77. 1 
70. 6 80. 0 75. 3 
89. 0 85. 0 87. 0 
87. 7 85. 0 86.4 
66. 9 67. 5 67. 2 
57. 1 57. 5 57. 3 
69. 4  70. 0 69. 7 
58. 3 67. 5 62. 9  
63. 2  71.2 67. 2 
66. 9 62. 5 64 . 7  
63. 2  7 1 .  2 67.2 
48. 5 70. 0 59. 3 
44. 9 76.3 60. 6 
44. 9 78.8 61. 9 
79. 2  70. 0 74. 6  
89. 5  68. 8 79. 2  
73 . 0  68. 8 70. 9 
68. 1 68. 8 68.5 
86. 5 70. 0 78. 3 
87. 7 83. 8 BS. 8 
90. 2 87. 5 88. 9 
66. 9 83. 8  75.4 
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Moderate to heavy rootworm beetle populations were also present in the 
second and third studies. As is presented in Table 14, many di fferences in 
percent root protection were detected between compounds. ratest and 
placement (band vs. in-furrow} methods. 
Table 14. Percent root protection of granular corn rootworm 
insecticides at two locations in east central South Dakota. 
(Study 2) : 
I nsecti ci de 
Lorsban lSG 
Lorsban 150 
Counter ISC 
Counter 1 50 
Counter lSC 
Counter lSG 
Brace 10G 
Brace 100 
Brace 4E 
Brace 4E  
Brace 4E  
(Study 3 ) :  
Broot lSC 
Counter 15C 
Counter lSC 
Counter 1SG 
Counter 150 
Fortress SC 
Fortress SC 
Fortress 50 
Fortress SC 
Fortress SCII 
Fortress SCII 
Fortress lOG 
Furadan 150 
Furadan 150 
Furadan 150 
Place­
ment 
F 
B 
F 
F 
B 
B 
F 
B 
F 
B 
B 
B 
F 
F 
F 
B 
F 
B 
B 
B 
F 
B 
B 
F 
F 
F 
Pounds 
Al /acre 
1.000 
1 .  000 
0.500 
1.000 
0.500 
1. 000 
0. 500 
0.500 
0.500 
0.500 
1. 000 
1.000 
0.500 
0.750 
1. 000 
1.000 
0.250 
0. 150  
0.250 
0.300 
0.250 
0.250 
0.250 
0.500 
0.750 
1. 000 
Percent Root Protection 
Nunda Rutland 
59.2 78. 3 
63. 4 85. 0 
88. 7 93. 3 
74 . 6  96.7 
73. 2 91. 7 
78.9 96. 7 
84.5 85. 0 
74. 6 95. 0 
64. 8  93. 3 
63. 4 81.7 
83.l 96. 7 
83. 3 56. 8  
73. 6 83.8 
81. 9 79. 7 
90. 3 83.8 
88. 9 91.9 
77.8 70. 3 
59. 1 4 4 . 6  
72. 2 56.8 
73. 6 64.9 
68. 1  64. 9 
5 4 . 2  51. 4  
63. 9 67. 6 
85. 4 4 4 . 6  
78. 1  54. l 
80. 6 48. 6  
Ave. 
68. 8  
74. 2 
91.0 
85. 7  
82.S 
87. 8 
84.8 
84.8 
79. 1 
72. 6 
89.9 
70.1 
78. 7  
80. 8 
87. l 
90. 4 
74.1 
51. 9 
64. 5  
69. 3 
66. 5 
52. 8 
65. 8  
65. 0  
66. 1 
64 . 6  
.. 
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ALFALFA CUI.TIVAR YIELD TEST 
Edward K. Twidwell, Kevin O. Kephart, and Robin Bortnem 
Two alfalfa cultivar yield experiments were conducted at tho NE 
station during 1989. These tests were conducted to determine yiold 
performance of various alfalfa cultivars and experimental lines when frown 
in NE South Dakota. 
The first study was planted in late April of 1987 and consisted of 31  
cultivars (Table 15) .  Threo harvests were obtained during the 1989 growing 
season. Average total dry matter yield was 3 . 3 3  tons per acre. There were 
some significant differences detected among the cultivars as yields ranged 
from 2.91 to 3 . 77 tons per acre. Significant cultivar differences were 
also found for the 2-year average yield. Average total dry matter yields 
obtained in 1989 were approximately 0. 5 ton per acre lower than in 1988. 
Precipitation received at the station was below normal in May, June, and 
July, and normal in August and September. A similar rainfall pattern 
occured i n  1988, and that is probabl y the reason that yields are similar 
for tho two years. 
Tho second experiment consisted of 28 alfalfa cultivars and was 
planted on Aprit 28, 1988 (Table 16). Three harvests were obtained during 
the 1989 growing season. Average total dry matter yield was 3 . 80 tons per 
acre and no significant differences detected among the cultivars. Tho 
2-year average yiet d was 2. 20 tons por acre with no significant differences 
found among the cultivars. This result is not surprising since this 
average includes seeding year and only one production year of data. This 
longterm average yield will become more meaningfu[ as the trial continues 
through 1991. 
These results are useful in se[ ection of alfalfa cut tivars for forage 
production. Measurements of forage yield taken over several harvests and 
years aro usually more useful than are averages from a sing le  harvest. 
Also, yield data taken from the seeding year is of limited use because 
differences associated with winterhardiness will not be expressed. 
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Table 15. Forage y ield o�lfalfa cult i vars pl anted April 25, 1987, 
at the Northeas R,a:s_earch Station, Watertown, South Dakota. 
1987 1988 1989 2 
I-Cut 3-Cut Cut 1 Cut 2 Cut 3 3-Cut Year Perf orb 
Rel • Cu I l l  var Tata! Total 6/1& 7/25 3[2.4 Total Av,1� 
a mance 
----------------- tons J acre ----------------
l20 2.00 4.34 1.47 t.14 0.97 3.58 3.96 
Dan 1. 93 4.28 1.40 1.24 0.90 3.54 3.91 
Clipper 2.03 4.02 1.58 t.21 0.95 3.74 3.88 
Wl 225 2.11 4.21 1.47 1.17 0.91 3.55 3.88 
Cimarron 1. 95 4.18 1.37 1 . 25 0.88 3.50 3.84 
MTO sat' 1. 91 4.15 t.69 1 . 03 0.79 3.50 3.83 106 
532 1. 77 4.16 1.39 1.11 0.97 3.48 3.82 106 
Arrow 1.65 3.87 1.52 1. 24 1.01 3.77 3.82 106 
526 1. 66 4.10 t.33 1.20 0.92 3.45 3.77 105 
Fortress 1 . 87 4.31 1.24 1.09 0.85 3.17 3.74 104 
Big 10 1. 74 3.92 1.40 1.09 0.91 3.40 3.66 102 
Mohawk 1.68 3.94 1.35 1.11 0.92 3.38 3.66 101 
Dynasty 1.82 3.76 1.37 l.23 0.95 3.54 3.65 101 
Iroquoi s  1.84 3.86 1.33 1.16 0.90 3.39 3.63 101 
sx 217 2.05 4.04 1.18 1 . 14 0.88 3.21 3.63 101 
Magnum III 1.86 3.92 1.27 1.03 1.00 3.30 3.61 100 
XPH 2001 l.69 3.82 1.32 1.14 0.91 3.38 3.60 100 
sx 424 1.65 3.88 1 . 26 1.12 0.85 3.23 3.55 99 
5432 1 .  72 3.73 I .  31 1.11 0.95 3.37 3.55 98 
Apo) lo Supreme 1.81 3.66 1.38 1.12 0.90 3.39 3.52 98 
Endure 1.81 3.83 1.  35 0.97 0.88 3.20 3.51 98 
Blazer 1.82 3.86 1.31 0.97 0.81 3.09 3.47 96 
Vernal 1.83 3.55 1.38 1.13 0.67 3.38 3.47 96 
Cim2000C 1. 79 3.78 1 . 18 1.05 0.83 3.07 3.42 95 
Saranac t. 60 3.57 l .  36 1.03 0.85 3.24 3.41 95 
Coimnandor 1.80 3.56 1.26 1.09 0.87 3 . 21 3.38 94 
636 1 .  73 3.57 l.32 l.00 0.82 3.14 3.36 93 
Eagle 1. 72 3.76 1.08 l .  02 0.82 2.91 3.35 93 
DK 135 1.81 3.69 1.17 1. 00 0.81 2.98 3.33 92 
Saranac AR 1. 78 3.61 l.20 1.00 0.79 3.00 3.30 92 
MTO N82c l .  78 3.33 1.48 0.91 0.72 3.10 3.21 89 
Average d 1.81 ® 1.34 1.10 0.88 @ 3.60 llaturi ty 4.3 6.0 4.3 
LSD(0.05) NS NS 0.18 NS 0.12 0.46 0.36 
a Two year average based on post-establishment year y ields, 1988 and 
b 1989. 
� Relative Performance = (cuJ tivar 2-yr-average yieJd)/(2-yr-average 
c of all cultivars. 
d Experimental l ine. not currently marketed. ( l  983) Average harvest maturity. Value based on Kalu and F ick 
Index, mean-stage-by-count. 
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Table  16 .  Forage yield of 28 alfalfa cultivars planted April 28, 1988. 
at tho Northeast Research Station, Watertown, South Dakota. 
1988 1989 2 Relative 
1-Cut Cut 1 Cut 2 Cut 3 3-Cut Yeaa Perfobm-
Cultivar J:.ir.,1-f &/16 7125 8/24 Total A'IIJt, !f!CD 
------------- tons I acre ------------- --
Big 10 0.76 2.02 1.27 1.17 4.45 2.61 
DK 125 0.67 1. 74 1.18 1.20 4.12 2.40 
Vernal 0.77 1. 75 l.10 1.15 4.00 2.38 
Chief 0.58 1.77 l.23 1.16 4 .15 2.37 
Vector 0.62 1 .67 l . 22 1.18 4.06 2.34 
FSRC 87Nlc 0.70 1.61 1 . 20 1.07 3.88 2.29 104 
Magnum !II 0.57 1. 75 L 19 1.06 4.00 2.29 104 
AP 8620 0.67 1.68 1.10 1.08 3.86 2.26 103 
120 0.71 1.68 l.06 1.07 3.81 2.26 103 
Arrow 0.57 1. 75 1.13 1.06 3.94 2.26 103 
llagnum + 0.52 1.65 1.12 1.15 3.92 2.22 101 
FSRC 87N3c 0 . 57 1.65 1 . 14 1.07 3.86 2.22 IOI 
Sure 0.61 1.62 l.14 1.05 3.81 2.21 101 
XAF62c 0.52 1.68 1.01 1.18 3.87 2.20 100 
5432 0.49 1.52 1.20 1.19 3.91 2.20 100 
AP 8631c 0.55 1.66 1 . 11 1 .  06 3.84 2.19 100 
sx 424 0.62 1.60 1.09 1.07 3.75 2.19 99 
IITO N82c 0.54 1 .  76 0.98 0.99 3.73 2.13 97 
FSRC 87Ulc 0.67 1.59 1.00 1.00 3.60 2.13 97 
526 0.56 1.60 0.93 1.13 3.66 2 . 1 1  96 
Cimarron 0.67 1.38 1.15 1.03 3.56 2.11 96 
WL 320 0.53 1.48 1.10 1.03 3.62 2.07 94 
Kingstar 0.58 1.59 0.99 0.95 3.53 2.06 94 
Dart 0.54 1.58 0.95 1 . 02 3.55 2.04 93 
86639c 0.53 1.60 0.98 0.96 3.54 2.03 92 
Premier 0.57 1.46 0.99 1 . 01 3.46 2.01 92 
sx 217 0.60 1.44 0. 92 1 .  03 3.39 1 .  99  91 
WL 225 0.47 1.63 0.80 0.99 3.41 1 .  94 88 
AveraR'e d 0.60 1 . 64 1 . 08 � (§) 2.20 Maturity 3.7 6.1 • •  J 
LSO (0.05) NS NS NS NS NS NS 
� Two year average based on yields for 1988 and 1989. 
% Relative Performance =  (cultivar 2-yr-average yield)/(2-yr-average 
of all cultivars. 
� Experimental line, not currently marketed. 
Average harvest maturity. Value based on Kalu and Fick (1983) 
Index, mean-stage-by-count. 
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RYE Ari> BARLEY RESEARCH 
D. L. Reeve• •nd Lon Ball 
Twelve rye entries were teated at this location and three other 
locations in the state. Thia years test included six varieties and six 
experimental lines. F i ve of the experimental lines wore developed in our 
proJram and one was from North Dakota. This test was grown on swrmier 
fallow but was quite dry in  the sprina, 
Table 17. Rye yield tests. 
Yield Tw. Ht . 
Entrv (bu/A) ( lb/bu) ( in) 
Musketeer 35 53.3 45 
Rymin 38 54 •• -G -
·- Pr 11111 42 53.0 43 
Frederick 36 53.3 44 
Puma 33 54.3 44 
Dakold 
t 
49.2 36 
ND 4 50.6 ,o 
Puma/Chu I i pan 31 53.5 49 
Tai 1 Chui ipan 37) 52.6 47 SD X83-3 *' 50.9 33 SD XBS-9 5 1 . 9  39 
SD XSS-10, 1 1 ,  l2 35 5 1 .3 43 
Mean 36 52.4 42 
LSD .05 = s 
Tho ID8Jor problem we've had with the semi-dwarf rye was evident again 
this year. Test weiahts of most set1i-dwarfa are two to three pounds per 
bushel less than standard hei1ht rye. Yields of the semi -dwarfs are now 
qui te  simi lar to tal l rye, so our next step is to improve tho test 
weight. 
BARLEY 
The Mississippi Val ley Barley test is a reaional test Rrown at 1 2  
locations in  the Un i ted States and three in Canada. This  year there were 
25 entries wi th the experimental lines coming from six different places. 
The experimental lines in  thi1 test are those being considered for release 
as a variety. 
The best y ie lder at this location was a North Dakota l ine which 
produced 58 bushel/acre compared to 43 for Morex. 
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OAT RESEARal 
D. L. Reeves and Lon Rall 
This was our second year of our preliminary herbicide tests. This is a 
cooperative test with the extension weeds staff which was Rrown at four 
locations this year. Six different varieties were used in this t est.  All 
plots wore sprayed at the reconnended stages. 
The high rate of each treatment shows what wou l d  happen when a sprayer 
overlaps. In addition we hope tho high rates will help identify oats 
sensitive to specific herbicides. The high rates of 2t 4-D and Dicamba 
reduced yields 10% more than tho low rates when avera2ed over the four 
locations this year. Dicamba treatments also had the greatest effect on 
test weight. 
Yie ld  
J of elleek Test 
Rate Avg. 4 Weight 
Treatment Al lb/A bu/A. NE Far111 L�tlmi.& l;t!/bu 
Unsprayed 57 35.6 
MCPA amine . s  56 99 99 35. 6 " " 1 .0  55 98 101 35. 5 
2,4-0 amine . s  51 90 93 35. 7 " " L S  47 -13._ 83 35.3 
Bronate . 75 54 95 94 35.9 " L S  51 90 93 35. 7 
Dicamba + IICPA am . 1 25 + • 25 52 92 91  35. 0 " " • 25 + • 5 47 81 79 33.7 
LSD .OS ::  5 bu. 
The test was conducted at four locations so we can gain an idea of how 
spraying affected the oats in different environmental conditions. Yield 
reductions at this location were often smaller than at other l ocations. The 
difference between locations emphasizes the importance of the growing 
conditions when determining how herbicides affect oats. 
OTHER TESTS: The uniform midseason regional test i s  grown here. It had 36 
entries and included lines developed in New York, Ohio, Ottawa and 
Winnipeg. This test points out some of the progress made in oat 
breeding as t wo older varieties averaged 47 bushels/acre while the test 
average was 62 bushels and the highest yiel der 71 bushels this year. 
These yields are low due to the very limited rainfall this year. 
Four other tests with 220 other South Dakota selections were also grown 
here this year. These vary from new material which we were just see i ng i n  
the field for the second time to advanced lines which may be in regional 
tests next year. 
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1.E.E.D. PROJECT DBICJ6I'RATI<J6 
Leon J, Wrage, Paul 0. Johnson and David A. Vos 
Weed evaluation and extension demonstration plots at the Northeast 
Experi ment Station provide data for norilu5J.stern Sauth Chikota, Tho 
program includes demonstrations of labeled treat nt.s. Tile . E.E,D. 
Project program at the station was exp4nded lo lnclud e,-� l ua t l on tesi• nr 
�xper I ;Jent.pl , .,rbl ru pas l I\ corn. f I ax, &JJ:fif lower , imd edl Eile bean5 • Tlle_s_,e 
__ 
�re o�alualed and w l ll be included ln ruture a�monsttat ,cm p]ots=r!' 
commercial development based on performance i s  promising. ( Demonstration plots provide side-by-side comparison of herbicides. 
Rates used are those best suited for the weed and soil type. The plots 
are evaluated visually for weed control and crop tolerance. Data 
collected are SUIJl'llarized over several years t o  provide a more accurate 
measurement of expected performance. These plots are used for tours and 
form the basis for educational material. 
Data for demonstration plots are reported. Tests in 1989 included 
) 
all major crops for the area. The station provides the only test site for 
ew'i!lu tlna e.cd control in -sunr low•rs, potatoe$, nd  edible b�ns. 
- - .,-
The crops included in 1989 are listed below: 
1 989 Evaluallon�nstration Tost�  
1. Corn Demonstration 
z . Foxtail Removal Timing - Corn 
3. Soybean Weed Control Demonstration 
4 .  Foxtail/Wild Oat Evaluation - Spring Wheat 
5. Potato Weed Control Evaluation 
6. Sunflower Demonstration 
7. Edible Bean Demonstration 
8. Alfalfa Establishment Evaluation 
E!Peri�!QLaJ Horbtcl dc Eval uation Truil s  
Poatem r�nce Cril$S and Broadl e•f Control in Flax 
Exper imenta I Prep I ant I ncorpc,rated and Postemergence Weed 
Control in Sunfl owers 
Postemergence Herbicides for Broadleaf Control in Edible Beans 
Evaluation of Clopyrall d  in Corn 
Postemergence Weed Control in Corn 
Acetachl or Performance in Corn 
Performance in 1989 reflected weather conditions typical of the 
Northeast area this year. !ho ef[.ct of .  �� 591500 kOlflRetjlian was 
evid.cu.l in mS.L le&11 Earl¥ rcmav I wu er l  c lc&I . Early pl otod crop5 
received approximately 1 . 5  inches of r•in durinK lb� f l rsl or �D�Ofld w�ok 
after planting. The exceptionally dry condit ions for lb nmia�nder of the1 
season reduced crop recovery after ear l y 588�n weeds warD �antrol lod. 
Soil app l i ed treatments on earJ y p l anlod c�ops w re  10  to 301 1•55 
effective than for the average. 
The cooperation and assistance from station personnel i s  
acknowledged. Extension agents have helped i dentify needs, assisted with 
tours, and utilize the data in producer programs. 
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Table 18. Corn Demonstration 
Pa...-c1m 1l Weed Can ltvL 
]IIB!' 3'""��- av1. 
Trumm\ lb/A 1K:\§ Gr - -lid I f  Cr ld�f 
l!&lUlff' UiCOllF!lmfW 
Chock 0 0 0 0 
Eradic,ane 4 60 20 1, 44 
Eradicane+atrazine 4+1 78 65 
Eradicane+Bl adex 4+2 64 SS 
Eradicane+Bladex+ 
atrazine 4+.5+1. 5 75 82 88 81 
Sutan+ 4 68 10 79 50 
SHALLOW PREPLANT INCORPORAIED 
Dual 2 .s 58 10 68 38 
Lasso 3 52 44 66 so 
PREBIEROENCE 
Atrazine 2 .5  20 58 57 81 
Bl adex 3 30 70 58 60 
Dual 2 . 5  ,o 30 66 40 
Dual 1.65 20 25 
Lasso 3 so 40 70 59 
Lasso 2 33 42 
Prowl 1 . 5  64 15 72 35 
Ramrod 6 74 35 81 39 
•Harness 2.s 77 58 87 70 
Laaso+atrazine 2+1 40 82 71 83 
Laaso+Bladex 2+2 58 65 74 75 
Dual+atrazine 2+1 36 46 69 73 
Dual+Bl adex 2+2 30 74 
Atrazine+Bladex .75+2.25 35 85 63 81 
Ramrod+Bl adex 4+2 74 88 81 70 
Lasso+Bl adex+atrazine 2+1 . s+. s 49 87 71 87 
EARL y PCSl'EIIERaEf.reE. 
Pr,Cfti' f +.a-l l'"'w u 1 . 5+1 68 96 68 91 
Prowl+Bladex J.S+J.5 72 90 74 80 
Atrazine+COC 1 . 5+1 qt 30 95 51 93 
Bladex+X-77 2+.SJ 20 90 46 73 
Tandem+Bl adex+ 
atrazine+X-77 . 5+1+. S+.SJ 63 94 73 89 
PREEIIERCENCE & POSTEUEROENCE 
lf11111rod&fa'IJ2hTBtr112.ino 4&.45+ . 6  77 96 
.Ramr,od&ianve l �.s 55 97 70 92 
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Table 18. Continued 
Treatment lb/A act. 
PREa.ERCENCE & POSTBIERCENCE 
Ramrod&Banvel 4&. 25 
Ramrod&Banvel 4&. S  
Ramrod&Basaaran+ 
atrazine+COC 
Ramrod&Buctr i I 
Ramrod&Buctril+atrazine 
Ramrod&Banvel+atrazine 
4& . 52+. 52+1 qt 
4&. 38 
4&.25+ . S  
4&.25+.5 
'EARLY POS i'itY&ROENOi 6 POST'EUERCENCE 
&anvelit�p�COC .st*Dil3&.75 qt 
• Experimental herbicide 
Percent 'W� Cont coJ 
1959 3-Yr . Avg. 
Or ldlf Cr Bd l f  - -- - --
46 
58 
68 
48 
67 
48 
88 
97 
87 
96 
82 
94 
92 
66 
71 
65 
17 
69 
88 
85 
89 
95 
92 
Evaluated: 7/11/89, PPI&PRE: 5/8/89, EPOS: 6/1/89, POST: 6/15/89 
Planting Date: 5/8/89 
Rainfall :  1st week .00 inches, 2nd week .36 inches 
Table  19. Foxtail Removal Timing in Corn 
Percent Weed Control 
% ,. % Yi o ld  
Treatment lb/A act. Crft Colq Ruth bu/A 
PREPLANr INCORPORATED 
Check 0 0 0 s . s  
Eradicane 4 94 82 64 92.0 
PREEIIERCENCE 
Dual 2.5 32 a 5 4. I 
EARLY POSTEMERCENCE 
Tandem+Bladox+atrazino .S+l+ .  5 73 96 90 81.6 
•Accent+COC . 0312+ . 75 qt 52 63 71 52 . 9  
POSTEMERCENCE 
•Accent+COC .0312+.75 qt 92 75 76 74.0 
LATE POSTEMERGENCE 
•Accent+COC . 0312+.75 qt 61 49 52 18.0 
LSD ( . 05) 18 . 2  20.S 21.2 23.0 
• Experimental herbicide 
Evaluated: 7/18/89, PPI&PRE: 5/8/89, EPOS: 6/1/89, POST: 6/15/89, 
LPOS: 6/29/89 
Plantina Date: 5/8/89 
Rainfall :  1st week . 00 inches, 2nd week .36 inches 
• 
.. 
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Table 20. Soybean Weed Control Demonstration 
Treatment l b/A act. 
PREPLANT INCORPORATED 
Check 
Vernam 2.5 
Tref lan .75 
Sonalan 1 
Prowl 1 . 25 
Treflan+Sen/Lex .75+.38 
Counence 1 . 3 1  
Tref lan+Pursui t .75+.063 
Treflan+Scepter .75+.125 
Prowl +Pursuit .875+.063 
SHALLOW PREPLANr lNOORPOIA1£D 
Lasso 3 
tllual 2.5 
Lasso+Treflan 2+ , 5  
eRF.fl.ANT I�'fED & PR:EEMERGE:�E 
Tr-Dr lani &S� • 7S+.2:S&.H 
Treflan&Sen/Lex .iS&.5 
PREFJIERCENCE 
Amiben 3 
Lasso 3 
Dual 2.5 
Pursui t  .063 
Lasso+Sen/Lox 2+.5 
Oual +Son/Lex 2+.5 
Lasso+Pursui t  2+.063 
Lasso+Amiben 2+2 
Lasso+Lorox 2+1 
� & PCSf'� 
lall!:olPursuit+X-77 2&.063+.25J 
Lasso&Basa2ran+COC 2&1+1 qt 
Lasso&Blazer/Tackle+X-77 2&.5+.5� 
Lasso&Cobra+X-77 2&.2+. 125% 
*Lasso&M6316+X-77 
Lasso&Blazer/Tackle+ 
2&.0625+.25� 
Basagran+X-77 2&.38+.25+.5% 
Lasso&Classic+X-77 2&.016+.25% 
Lasso&Pinnacle+ 
Classic+X-77 2&.0039+.0039+.25% 
Perean'l e.o:d Control 
J;sg 3--Yr� Ayg • 
Y1t'U "RIJ 1111 Cr .Bdlf 
0 0 0 0 
45 56 57 57 
82 80 76 78 
86 88 83 86 
81 82 74 75 
82 90 80 88 
86 82 
94 95 
95 96 
95 98 
83 92 82 82 
73 60 79 53 
64 80 
91 97 93 94 
94 96 93 92 
82 78 BS 65 
54 40 73 58 
38 32 64 45 
80 55 
38 62 69 81 
36 62 66 75 
81 56 
62 45 80 72 
51 42 70 50 
95 84 
48 94 72 90 
52 57 74 82 
40 88 
42 98 ,-....., 
25 91 
28 60 
45 97 
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Table 20 Continued 
Porcimt Wa.ecl_Control 
1989 3-Yr. Ava, 
Treatment lb/A act. Yef t R&fth Q!:. Bd I ( 
POSTEMERGENCE 
Fusilade 2000+COC 
Poast+COC 
Whip/Option+COC 
Assure+coc 
Pursuit+X-77+28J N 
Poast+Blazer/Tackle+ 
Basagran+COC 
LSD (.05) 
.187+1 qt 
, 2+1 qt 
.15+1 qt 
. 0875+1 qt 
.063+.25"+ 1 qt 
.3+.25+.5+1 qt 
94 0 
96 0 
81 0 
83 0 
80 87 
86 86 
9.7 8.8 
• Experimental herbicide Yeft = Yellow foxtail 
Ruth = Russian thistle 
Evaluated: 7/17/89, PPl&PRE: 5/22/89, POST: 6/29/89 
Planting Date: 5/22/89 
Rainfall: 1st week .01 inches 1 2nd week .19 inches 
Table 21. Alfalfa Establishment Evaluation 
Treatment 
PREPLANI' INCORPORATED 
Check 
Eptam 
Ba Ian 
Treflan 
Prowl 
POS'TBIERCENCE 
Buctril 
2,4-DB 
Poast+Oash 
Buctril+Poast+Dash 
2, 4-D+Poast+Dash 
Buctril+2,4-08+ 
Poast+Dash 
Pursuit +X-77 
Oats+Poast+Dash 
LSD ( . OS )  
lb/A act. 
2.5 
1.25 
.75 
1 
.38 
1 
.15+1 qt 
.38+.IS+l qt 
l+.15+1 qt 
.187+.S+.15+1 qt 
.063+.25J 
. 15+1 qt 
1989 
J " � 
W i oa Crf t Bd I f 
0 
84 
47 
70 
69 
0 
0 
97 
94 
94 
96 
80 
98 
0 
48 
64 
79 
65 
0 
0 
96 
80 
82 
87 
82 
91 
0 
0 
66 
52 
30 
94 
96 
0 
94 
89 
97 
85 
0 
18.5 14,6 17.S 
79 0 
82 79 
22.5 23.5 
3-Yr Ava. 
Cr Bd l f  
0 
76 
74 
81 
74 
2 
84 
90 
89 
0 
42 
78 
73 
61 
92 
84 
74 
73 
10.0 23.3 
W i oa :: Wi Id  oat 
Crft = Creen foxtai l 
Evaluated: 7/28/89, PPI: S/8/89, POST: 6/15/89 
Plantina Dato: 5/8/89 
Rainfall: 1st week .64 inches, 2nd week .75 inches 
• 
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Table 22. Foxtail/Wild Oat Evaluation - Sprint Wheat 
• % Yield Test 
Treatment lb/A act. Crft Wioa bu/A Wt. 
FALL 
----aieck 0 0 9.3 51 . 6  
Tref lan .75 74 50 22.3 54 . 9  
Tref lan 100 .75 74 28 19.7 56.3 
Par-10 1 . 25 67 38 20. 8  56 . 5  
Far-ao 100 1 . 25 67 52 24. 6  56.3 
Tref lan+Far-go • 75+1. 25 79 53 28.0 55. 0  
Buckle  1 . 63 85 65 23. 7  55. 0  
PREPLAN'f INCORPORATED 
•Tref tan . 75 88 41 18.6 54.4 
POSTPLANT INCORPORATED 
Tref lan .75 80 1 3  13. 5 54.5 
Far-10 1 . 25 30 37 20.0 55.7 
Tref lan+Far-10 • 75+1 .25 75 40 23.4 56. 5  
2-LEAF 
Hoel on . 75 72 75 22 . 9  57.4 
Hoelon+COC . 1s+. s 81 92 28.3  57.8 
Hoel on 1 83 95 27 . 0  56.5 
Ti I l er .33 86 83 29. 3  56.4 
Til ler .39 95 90 27.9 57 . 1 
*Hoe 7113-04 .08 90 88 26.8 56.4 
Assert .38 55 74 23.1 55.7 
TILL 
---iio'elon+COC . 75+1 pt 91 77 20. 6  56 . 0  
Ti l Jer .39 93 90 2 1 . 2  56 . 1  
LSD ( .  05) 16.9 17.4 6 . 1  3.0 
• Experimental herbicide Crft = Green foxtail 
Wioa = Wi I d  oat 
Evaluated: 7/11/89, FALL: 10/20/88, PPI&POPI : 5/3/89, 
2-4 LEAF: 6/1/89 
TILLER: 6/15/89 
Rainfal l :  1st week . 63 inches, 2nd week .00 inches 
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Table 23. Potato Weed Control Eval uation 
1-989 
� Yield 3-Yr Avg. 
Treatment lb/A act. Yeft � cwt/A Cr Bdl f 
PREPUINT INCORPORATED 
Cb, cg 0 0 54.59 0 0 
Eptam 4 88 60 49.98 87 54 
Eptam+Sen/Lex 3+.s 87 84 58.21 87 84 
Eptam+Sen/Lex 4+.75 92 92 60.56 88 93 
POSTPLANT INCORPORATED 
Trof 1 n 1 80 52 35.21 48 47 
Prawl 1 . 25 72 42 29.89 51 34 
PRffiERCENt£ 
Du I 2 .s  62 65 42.81 59 45 
Dacthal 7.S 50 50 32.87 34 51 
Sen/Lex .75 76 45 39.40 62 75 
Dual +Sen/Lex 2+.75 82 59 39.76 69 76 
Dual +Lorox 2+1 71 85 53.60 62 66 
Prowl+Sen/Lex 1 . 25+.75 52 69 47.56 64 73 
PREPLAHT mcoRPQRATED ! PR!El&ERGENC!. 
iplam+Scn/Lo:xlt 
Son/Lex 3+.5&.S 78 96 45.65 84 95 
?OST�i 
Se:n/lox 1 86 97 57.36 65 83 
Poast+COC+Sen/Lex .15+1 qt+.S 98 99 64.03 92 72 
Poast+Dash+Sen/Lex .15+1 qt+.5 95 98 64.95 
Poast+Sen/Lex+ 
Dash+28� N .15+.5+1 qt+l gal 96 98 64.67 �-
*Fusi lade+ 
S.n/Lex+COC .187+.5+1 qt 98 99 67.44 
LSD (.05) 14.9 18.5 19 .47 17.1  18.6 
• Experimental herbicide Yeft = Yellow foxtail 
Evaluated: 7/14/89, PPI&POPI&PRE: 
Rrpw = Redroot piaweed 
S/22/89, POST: 6/29/89, 
Planting Date: 5/22/89 
Rainfal l :  1st week .01 inches, Znd week . 1 9  i nches 
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Tab le  24. Sunflower Demonstration 
Treatment lb/A act. 
PREPLANT INCORPORATED 
Check 
Eptam 3 
Sona Ian 1 
Treflan . s  
Treflan . 75 
Treflan 1 
Prowl 1 .25 
'§1:IA�-LCIW PRIPU.NT l�PORATED 
'.la�s.o 3 
Pre.I I .ZS 
IPREPLAftT INOORPCitllE & _  P'ilEEllE'RtEteE Tn f l  n&Aln l hen . 1�1 
PREBIERO.ENCe 
AiRi b:en 3 
Lasso 3 
Prowl 1 .25 
Lasso+Amiben 2+2 
PCSfalERCENCE 
Poast+Dash .2+1 qt 
Fusi lado 2000+coc .187+1 qt 
LSD ( . OS) 
J !JB9 
Dr Bdtf 
0 0 
76 84 
91 93 
62 86 
82 92 
85 90 
70 80 
52 68 
68 78 
81 88 
49 82 
5 1  60 
58 72 
77 62 
94 0 
82 0 
22.6 15.5  
Evaluated: 7/18/89. PPl&PRE: 5/22/89. POST: 6/29/89. 
Planting Dato: 5/22/89 
Ra inf al I :  1st week .01 inches. 2nd week .19 inches 
3-Year Ava. 
Gr Bdlf 
0 0 
80 52 
88 88 
66 71 
81 79 
86 85 
76 72 
66 70 
63 60 
87 89 
64 79 
67 69 
5 1  40 
77 76 
1 1 . 6  17.3 
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Table 25. Edible Bean Demonstrat ion 
Treatment 
PREPLAJff INCORPORATED 
Check 
Eptam 
Eptam+Amiben 
Treflan 
Treflan+Amiben 
Sona Ian 
Prowl 
Lb/l-M;t . 
4 
3+2 
.75 
.75+2 
1.1 
1.5 
SflALLQi! PlmPLAN1' INCORPqRATfD 
Lauo 3 
Dual 2.5 
PREPlAH[ L'«:ORPOAA TEO & PCS'i'EMERCE.CE 
'rnrlanfl&,sa,a-ran+COC . 75-&l+-1  q'l 
f'CBl'EUERCENCE 
Fusilade 2000+COC 
Assure+coc 
Poast+coc 
Poast+Basarran+COC 
LSD (. 05) 
. 187+1 qt 
. 0875+1 qt 
.2+1 qt 
.3+1+1 qt 
0 
92 
78 
70 
83 
84 
86 
45 
35 
81 
78 
82 
90 
92 
85 
1989 
0 
0 
62 
50 
82 
81 
1 0  
10  
10 
68 
96 
0 
0 
0 
86 
14.8 23.4 
3-Year Avg. 
!k Bd l f  
0 
91 
87 
76 
89 
86 
81 
67 
60 
84 
82 
0 
51  
77 
70 
90 
86 
52 
44 
32 
85 
90 
1 0 . 1  18.4 
Crft = Green foxtail  
Ruth = Russian thistle 
Evaluated: 7/28/89, PPl&PRE: 5/22/89, POST: 6/29/89 
Plant in; Date: 5/22/89 
Rainfall : lst week .01 i nches, 2nd week . 19 i nches 
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MECHANICAL Imm <Xm'R.Ol.. IN CORN 
J .  Smolik, L. Evjent K. Lewis, D. Rickerl1 and L. Wrage 
ObJective; Compare effectiveness of several weed control implements in 
corn and effects on corn yield. 
Methods: Corn (Pioneer hybrid 3790) was planted May 26. Plots were 2 
rows x 30' .  Three weeks before planting the plot area was field 
cultivated and harrowed. Immediately prior to planting the plot area was 
aaain field cultivated and harrowed. The experiment included seven 
treatments in a randomized complete block design with four replications. 
Treatments were: (1) Check; (2) Cultivate once; (3) Cultivate twice; (4) 
Draa once, cultivate twice; (5) Rotary hoe once, cultivate twice; (6) 
Rotary hoe twicot cultivate twice; and (7) draa once, rotary hoe once, 
cultivate twice. Disc-hillors were used at second culti vation. 
Timing of post-plant mechanical operations was as follows: First hoeing 
May 30; Second hoeing June 7; Drag June 2; First cult. June 12; Second 
cult. June 27. Harvested October 12. 
Results: There were no significant differences in corn yield, or numbers 
and biomass of foxtail between tho check and one cultivation (Table 26). 
Corn yields in the remainini five treatments were significantly higher 
than the check and one culti vation; however, differences in yield between 
tho five were not significant. Also, differences in numbers and biomass 
of foxtail between the five were not significant. Visual estimates of 
foxtail control indicated a significant difference between the check and 
one cultivation (Table 26). Vi sual estimates also indicated the Drag 
lX,cult 2X treatment provided significantly poorer weed control than the 
Cult 2X, hoe 2X-cult2X, and Drag lX-hoe IX-cult 2X treatments. The lack 
of correlating yield differences in each of the above instances indicates 
visual estimates are not as precise a measure of weed populations as 
counts or weights. However, both weed counts and weed biomass are very 
labor-intensive methods of estimating weed populations. 
The relationship between foxtail number, biomass and percent control is 
depicted in Figs 1, 2, and 3. The regression equati�n for biomass 
indicated that a bushel of corn was lost for each 128 lbs of foxtail 
produced. 
This experiment was conducted in the herbicide testing area, and this 
area has been deliberately managed to maintain moderate to high weed 
populations. These populations were reflected in the foxtail biomass 
estimates of over 1 TIA in several treatments. Broadleaf counts are not 
presented because of very J ow populations. Foxtail simply out-competed 
the broadleaves under the conditions of this study. 
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Tabl e  26. Effect of mechanical weed control treatment• on y ield of corn 
and foxta i l  populat ion•. 
Percent Poxtal I 
T'n-e tmao t Corn Vleld Na. Foxtai l lb•. Foxta i l /A Control 
{Bu/A> 2,!r 3 SQ, f t  I I� U!YBq 
Check se.9• 21.ab 21osc od 
Cul ti vate IX 60.8 30.3 2242 22.s 
Cultivate 2X 78.9 10.s 1 14 90.3 
Dra1 IX Cul t  2X 77 .9  16.3 464 79.8 
Rotary Boe IX 81.2 6.8 50 84 . S  
Cul t  2X 
Rotary Boe 2X 79.6 13 .4 25 94.5 
Cult 2X 
Drag IX Boe IX 
Cul t 2X 
81.8 8.5 6 94.0 
FLSD.os 7.9 11.7 799 9.5 
: Av1 of four repli�tiona 
c Include• both 1reen and yel low foxta i l  - UllJ)led Auaust 2, 
d Pl ants c l i pped at around level and oven dryecl - ampled Auauat 24. Estimated July 17. 
Figu1:e I 
Figure 2 
Figure 3 
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CONTROL OF FOLIAGE DISEASES OF WHEAT WITH FUNGICIDES AT 
THE NORTHEAST FARM IN  1989 
C. W. Buchenau and S. A. Rizvi 
Fungicide trials were conducted on spring and winter wheat at the 
Northeast Farm in 1989 to develop a more extensive data base f or such 
trials and also to test disease prediction methods. Due to the dry 
season, very t ittle disease developed. All of the prediction methods were 
adequate for the 1989 season. 
Data f rom the winter wheat tests indicated that there was no yield or 
kernel weight loss due to f oliage disease and no differences between the 
f ungicide treatments (Tables 27 - 29). Fungicides reduced disease 
significantly below that of tho untreated checks on 2nd leaves of 
Siouxland, but the great variation in disease made other conclusions very 
tentative. 
Progress of tanspot and leaf rust during the season is shown in Table 
29. After disease was first detected on 26 May on 4th leaves, (data not 
shown),  progress was slow until about mid-June. After this, tanspot 
slowly progressed and leaf rust developed fairly rapidly after a slow 
start. 
Spring wheat yield was not significantly affected by fungicide 
treatment, but Tilt slightly reduced seed size in the absence of 
measurable disease (Table 30). 
Table 27. Effect of fungicides on tan spot and leaf rust on Roughrider 
winter wheat in 1989. 
1000 Tanspot on Leaf rust on 
Treatment Yield seed wt Fla(Z 2nd leaf Flaa- 2nd l eaf 
bu/A g lesions or pustules per leaf 
1 .  Untreated 26.6 23 .58 0.9 5.4 9.3 126 
2. llancozeb, 2 lb/A 27. 9 23. 98 0 1.3 1. 3 8 
Boot & 10 days 
3. Ti J t ,  4 oz/A 27.5 23.06 1. 5 2.5 8.8 93 
Stage 8 
7 .  Bayleton + mancozeb 27. 7 23.50 Q 0 0 1 5  
2 oz + 2 lb/A 
LSD.OS ( 3  . 1 )  ( 1 .  5 )  (3.6) (8. 9) ( 1 3 )  ( 1 67) 
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Table  28. Effect of funaicides on tanspot and leaf rust on S iouxland 
wi nter wheat i n  1989. 
Yield 1000 
Tna1l,:t'!"Ot1 t g/elol A@ _Jlt 
bu/A I 
1 .  Untreated 26.7 26. 1  
2. llancozeb, 2 lb/A 29.5  26.8 
3. 
Boot & 10 days 
Tilt, 4 oz/A 29.4 26.6 
4. 
Stage 8 
Bayleton + mancozeb 23.3 26.2 
2 oz + 2 lb/A 
LSD.OS (8. 7) (0.9) 
Leaf rust on Tanspot on 
Pia.a.. 2nd leaf El•a -2od I aaf 
-----lesion or pustules/l naf�� 
7 20. 31  20Q 
5 5 I 4 
6 4a 8 648 
3 •• 628 
(8) 10 
•• 
(65) (220) 
.a 
Ueans i n  the same column with the same letter are not signi ficantly 
di fferent at P < .05. 
Table 29. Disease progress of Tanspot and Leaf rust on untreated 
Roughr i der and Siouxland winter wheat at the Northeast Farm in  
1989. 
Oau 
26 lay '2 Jvna 1 5  Jun-a 23 Juno 
DlJSlMJSD CuU Iva..- Laaf <Scaae 7--BJ CSUJ!f i) lAnr!i@j e) Road - U days 
Tanspot Rouahrider F 0 0 I .  I 0.9 
2 0 0.1 3.3 5.4 
3 0 0.23 6 .1  
Sioux land F 0 0 0.8 6.7 
2 0 0 6.0 20.0 
3 0 0.33 6.1 
Leaf rust Roughri der F 0 0 0 9.3 
2 0 0 0 . 1  126 
3 0 0 0.18 
Sioux land F 0 0 0 31 
2 0 0 0 . 1  200 
3 0 0 0 .18 
Table 30. Effect of fungicide on y i e l d  and seed weight of Butte 86 sprina 
wheat at the Northeast Farm in 1989. 
J.  Unsprayed 
2. llancozeb 
3 .  Ti I t  
4. Uancozeb + Bayleton 
FLSD.05 
Yr�ld { bu/Al 
22.4 
23.0 
22.2 
21 . 9  
1 .8 
a Means in same columns with the same letter are not signif icantly 
different at P < 0.05. 
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FAIIII� SYSTBIS srtlllES, 1989 
Principal Investiaators: 
Jim Smolik (Project Leader) , George Buchenau, Jim Cerwingt Bob Hall, 
Di ane Rickerl, and Leon Wrage; Technici ans: Loyal Evjen, Kristi Lewis 
and Pat Wieland; Graduate student: Seetha Ananth 
Cooperators: 
Fred Cholick, Tom Dobbs, Paul Evenson. Brad Farber, Paul Johnson, 
Kevi n Kephart, Clarence Mends, and Don Taylor. 
Objecti ves: 
A. Measure yields and economic returns. 
B .  Determine i nfluence of farming system on soils' ability to supp ' y  
plants wi th mineral nutrients. 
C. Measure effect of farming system on soil temperatures, bulk densi ty, 
residue cover, frost depth. and snow catch. 
O. Measure beneficial and harmful arthropod populations and measure 
insect damage. 
E. Compare populati ons of plant feeding, predaceous and microbial 
feeding nematodes. 
F .  Determine populati ons of fungi and bacteri a, and measure mycorrhizal 
associati ons and soi l fungistatic properties. 
C. Determine effect of farming systems on earthworm popu,ations. 
H .  Determine weed spec ies present and densities. 
I. Measure effect of farming systems on soil water contents. 
The farming systems studi es were established in 1985. The systems 
consist of throe or four year rotations. These are comparatively long-term 
stud i es (min. 8 years) si nce the effects of rotations are best measured after 
completion of at least two cycles. The plots are relati vely large scale (3000 
sq. ft. i n  Study I and 2000 sq. ft. in  Study II ) in an attempt to minimi ze 
border effects. The systems and rotation schedules in Study I are: ALTERNATE 
(no co1J111ercial ferti lizer or pestic ide  and no moldboard plow) . oats/alfalfa -
alfalfa - soybean - corn; CONVENTIONAL, corn - soybean - spr i ne wheat; 
RIDCE-TILL, corn · soybean - sprint wheat. The systems i n  Study I I  are� 
ALTERNATE. oats/clover - clover( green manure)- soybean - spring wheat; 
CONVENTIONAL. soybean - spring wheat - barley; MINIIILII-TILL. soybean - spring 
wheat - barley. The 1988 and 1989 studies were supported in part by USDA LISA 
Grant Ll-88-89-12. 
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Cultural Practices 
Fertilizer and pesticide inputs in the conventional, ridge-till, and 
minimum-till systecns are based on current Plant Science Department 
recommendations. The cultural practice information for the various systems is 
listed i n  Tables 31-34. 
Table 31.  Cultural practice information - farming systems studios, 1989. 
Fertilizer Hand 
Planting N-P-K Herbicide weeding 
Stud:i I date {lb/A) llanure (Actual/A) (hr/A) 
1 Corn 
Alternate llay 9 
Conventional llay 9 - Lasso I I ,  
7 lb. band 
Ridge-ti 1 1  llay 9 Lasso I I, 
7 lb. band 
Soybean 
Alternate May 16  2. 1 
Conventional llay 16 Treflan 1 . 5  
l 1/2 pt. 
Ridge-till May 16 Lasso I I, 1. 9 
7 lb band, 
Poast 1 pt + 
Crop oil 1 1/2 pt. 
SQring Wheat 
Conventional Apri 1 18 115-20-0 Hoel on 2 pt. + 
Buctri J 1 pt. 
"Ridge" -till Apr i l  20 115-20-0 Hoelon 2 pt. + 
Buct ri l 1 pt. 
Oats/A l fa lfa Apri 1 21 2. 79 TIA dry --
matter 
(1.89-0.53-1. 38� N-P-K) 
Alfalfa 
NOTE: Seeding rates (lbs/A) ; Oats 50, Alfalfa 9. 5, Spring Wheat 70: Corn-
18, 500 seeds/A, Soyboan-150,000 seeds/A. 
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Table 32. Cultural practice information - farming systems studies. 
Study l 
Corn 
Al ternat e 
Conventional 
Ridge-till 
Soybean 
Alternate 
Conventional 
Ridge-till 
Spring Wheat 
Conventional 
"Ridge"-ti 1 1  
Oats/Alf alfa 
Alfalfa 
Pre-Planl 
TI l lagc 
Field cultivate + harrow, 
Field cultivate + harrow 
Field cult i vate + harrow 
Disc lX, Field cultivate 
+ harrow lX 
Field cultivate and harrow 
Field cultivate 
Field cultivate + harrow, 
Put-Plenl 
Rotary hoe ZX and 
Cultivate 2X, fall 
disc 
Cultivate 2X, fall 
disc 
Cultivate 2X, ridge 
at last cultivation, 
Chop stalks after 
harvest 
Rotary hoe 2X and 
Cultivate 2X 
Cultivate IX 
Cultivate 21 
Fall plow 
Ridge-till Cultivate 
(Build ridges for 
1990) 
Chisel plow lX and 
disc IX in Sept. 
Note: The "ridge"-till spr ing wheat was seeded with a hoe-drill, All row 
crops in t hese studies are planted in 36" rows. Field packer was used after 
seeding Oats/Alfalfa. Ridges were formed after harvest of "ridge"-till 
spring wheat using the r id2e-till cultivator. 
Table 33. Cultural practice 
Planting 
Study u elate 
S2rin1t Wheat 
Alternate Apr i I 18 
Conventional April 18 
Minimum-ti 1 1  Apri I 20 
Soybean 
Alternate May 16 
Conventional May 16 
llinimum-t.i 1 1  May 16  
Bar i e! 
Conventional Apr i I 20 
Minimum-till Apri 1 20 
Oats/Clover Apri I 21 
Clover 
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information - farming systems studies. 
Fertilizer 
N-P-K 
UblA) 
80-20-0 
11s-20 .. o 
0-20-0 
0-20-0 
Herbicide 
� A.r:u1a.t I A l 
HoeJon 2 pt + 
1 pt. Buct ri 1 
Hoelon 2 pt + 
1 pt. Buctr i I 
Treflan 1 1/2 pt 
Lasso 3 qt. 
Bronate, 1 pt. 
Bronate, 1 pt. 
Band 
weeding 
th:r/AJ 
2. 9 
1.9 
2 . 1  
NOTE: Seeding rates (lbs/A); Oats 50, Sweet Clover 4.5, Red Clover 4.5, 
Spring Wheat 70, Barley 58, Soybean-150, 000 seeds/A. 
A 50:50 mix of sweetclover and red clover has been used since 1987 in 
the alternate system. The clover weevil has been a probl em on sweetclover in 
previous years, and we feel it has reduced stand vigor, which r esults in 
poorer weed competition in this treatment. Red clover is not attacked by 
this insect. / 
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Table 34. Cultural practice information - farming systems studies. 
Study I 1 
SprinIZ Wheat 
Alternate 
Conventional 
Iii n imum-ti 1 1  
Soybean 
AI ternate 
Conventional 
llinimum-t i 1 1  
Bar l ey 
Conventional 
Iii n imum-t ill 
Oats/Clover 
Clover 
Pro-Plarti 
F ie ld  cultivate + harrow 
Field cultivate + harrow 
Harrow lX 
Field cultivate ix. and 
field cultivate + harrow lX 
Fiold cultivate + harrow 
Field cultivate + harrow 
Field cultivate 
Field cultivate + harrow 
P@�-PJ 11nt 
Rotary hoe lX, 
fall chisel plow 
Fal I plow 
Fal l  chisel plow 
Rotary hoe 2X, 
Cultivate 2X 
Cultivate lX 
Cultivate 2X 
Fat I plow 
Fall chisel plow 
Fa l t  mow lX 
Mow and chisel 
plow in July 
NOTE: The min-till spring wheat and barley were seeded with a hoe-drill. 
ihe min-till soybeans were seeded with a ridge-till planter. A field 
packer was used after seeding Oats/Clover. 
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Small Grain Yiel ds 
Small grain yields were below normal, but substantially improved over the 
previous year. The above average rainfal l in April was followed by generally 
dry conditions in May and June, however, temperatures were near normal which 
reduced moisture stress compared to 1988. 
Sprln1 whe&L y l 4 l d!J .-er• appraxiluatel y 10 bu/A higher in 1989 compared to 
198,8,� There w;ere no sipnl i ica.tll d l!far ences in spring wheat yields, test 
tfllighh or 1000 kernel •·eigl\ts betwmm systems in either study (Table 35). 
llowover , prolcin levels were s gnifil:'antl y higher in conventional spri ng wheat 
compared to ridae-ttll in Study 1 .  I n  Study II protein was higher in both 
conventional and minimum-tit ) compared to alternate. Also, as was noted in 
1988, the conventional and minimwn-till spring wheat was significantly shorter 
at harvest t han the al ternate. Thi s stunting was apparently due to the 
herbicides applied in the conventional and minimum-till systems. 
Oat y(oJds war� i- 1�  bu/A h iahe-r than in 1988. Barley yields were 10-19 
bu/A highar lb.an the provioUli year, And yield and t est weiRhts in the 
��nven t l o.na l  treatmmL Wern &ieni f icant ly hiRher lhan minimum-till (Table 35). 
Bar l ey V J low DwarF *il.5 a mlnor pttlblem in 1989 in contrast to the previous 
u,a year 11 • 
Table 35. Smal l grain yields, f arming systems studies. 
Study I 
Conventional 
"Ridge"-t  i 1 1  
FLSD.os 
Oats/Alfalfa 
Spring wheat var. Butte 86 
Vlt1ld lBu/A}a 
ia s 
26 S 
N.S 
Yield (Bu/A) 
46 . 5  
Oats 
Test wt. 
57.6 
57. 4 
N.S. 
var. Don 
Test wt. 
37.4 
Protein % 
18. 2  
17 . 5  
0.6 
Protein � 
1000 Kernel 
wt (g) 
23.75 
24. 23 
N.S. 
1000 Kernel 
wt (g) 
25. 32 
-----continued----
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Table 35. (continued} 
Stud:t: I I Spri ng wheat var. Butte 86 
Conventi onal 
Alternate 
U:i n i mum-ti l I 
FLSD.OS 
Conventional 
Mi ni mum-ti 1 1  
FLSD.05 
Oats/Clover 
Yi eld (Bu/A) 
28.3 
30. 0 
27. 3 
N.S. 
Yi eld (Bu/A) 
47. 0  
38. 5 
2.8 
Yield (Bu/A) 
50.4 
a Avg. of four replications. 
Height at 
Test wt. Protein % Harvest (in.) 
58. 3 17 . 8  28. 0  
57. 7 17.2 30. 7 
56. 6 18. 1  28. l 
N.S. 0. 3 0. 9 
Barley var. Robust 
1000 
Test wt. Protein J Kernel wt ( 11) 
44 . 3  13. 9 25. 17 
40. 6 13. 7 23. 03 
3. 3 N.S. N.S. 
Oats var. Don 
1000 
Test wt. Protein % Kernel wt (g) 
37. 9 24.69 
Row Crop Yi elds 
lODO 
Ke1 no1 wt 
24. 86 
25.28 
24.06 
N.S. 
htl 
Row crop yields were much improved ovar tha previaus �ear, "8nd to�n 
yields were above the long-term average far tho N. E. St.al JGn, All haujh the 
early part of the growinr season was generally dr,, ttu, abovo avcriq!e relnrall 
in August 2reatly benef i l ed the row craps. TI1c yield of coovenUonaJ and 
ri dge-til l corn was signi ficantly higher lhlm altornate [Table 36) I n  the 
ridge-till treatment 1000 kernel weight was signi ficantly lower than 
conventional and alternate. 
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Soybean yields were 50-100� higher than the previous year. There were no 
significant differences i n  soybean yields or 1000 seed weight between systems 
in either study (Table 36). The generall y higher soybean yields in Study II 
c0tnpared to Study I was also noted last year. Study I I  emphasizes small 
ta hts, IIDJ Lbn r ew 11: J n.; h I ihn r n 1 I mo 1 �ro nsorv� CTablv 4i l} appe:.a r LOI 
bo r1MJ)tmsllble h_r lhe h1provad 11aybean fiel ds In Stw:lyl U i n  YA ts wi lll 
a I m11 ver-i11p prec:i pi lat , on. 
Table 36. Row crop yields - farming systems studies. 
Stud1 I Corn - Pioneer H1brid 3790 
Yield (Bu/A) No. 2 
Conventional 89.7 
Ridge-ti 1 1  87 . 1  
Alternate 79. 0 
FLSD . 05 = 6. 5 
Solboans - SimRson 
1000 Kernel wt (g) 
238. 29 
218. 81 
230. 29 
10. 8 
Yield (Bu/A) 13% Moisture 1000 Seed wt <a> 
Conventional 24.S 151. 89 
Ridge-till 23.1 151. 79 
Alternate 20.6 152. 01 
FLSD . 05 = N.S. N.S. 
Studx II 
So�boans - Sim2son 1000 Seed wt (g) 
Conventional 27.1 145.60 
Iii n imum-ti 1 1  24.2 147.99 
Alternate 24. 6  146. 20 
FLSD . 05 = N.S. N.S. 
a Avg of four rep) ications. 
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Forage Y ie lds  
Al fa l fa y ie lds  were approximate l y  10% l ower than the previ ous year, 
apparentl y  i n  response to the very l ow soi l moisture reserves as wel l as the 
poorer stand obtai ned i n  1988. C l over yields were one-third l ower compared to 
1988, a l so apparentl y a response to the cond i t i ons noted above. The 50 : 50 m i x  
of red c l over and yel l ow sweetcl over i ni ti ated i n  1987 appears to have reduced 
c l over weevi l damage on sweetcl over. However, the overri d i ng factor i n  c l over 
y ie lds  i n  each of the past two years has been prec ipi tation. 
Tab l e  37. Forage crop y ie lds  - farm i ng systems studies. 
Study I 
Al falfa - Verna l 
Study � 
Clover 
1st Cutti ng 
(June 16) 
0 . 75a 
0 . 61 
� Avg of four rep l i cati ons. 
Forage not removed. 
2nd Cutting 
(Jul y 18) 
0 .99 
3rd Cutt i ng 
(Aug 24) 
0 . 90 
Tota l (TIA) 
Dry Matter 
2. 64 
0. 61 
T i ssue ana lysi s (% N-P-K} : 
Al fa l fa 1st cutti ng, 2. 4 8-0. 12-1 . 80 
2nd cutti ng, 2. 71-0. 14-1. 74 
3rd cutting, 3 . 44-0. 40-2 . 82 
C l over 2. 08-0. 14-1.50 
Fi ve-Year Yi e l d  Summary 
Crowing season prec ip i tation has been the major factor i nfl uenci ng y ie lds 
of nearly al l crops i n  al l systems over the past five years. Precipi tation 
was wel l above normaJ i n  1985 and 1986 1 near normal i n  1987 and well below 
normal i n  1988 and 1989 (Fi g. 1). Spri ng wheat yields i n  bolh Study I and 1 1  
have fol l owed prec ip i tation trends very wel l (Figs. 2 and 3 ) .  In Study I the 
conventi onal treatment has consi stentJy out-yieJded the "ridg-e"-til l (Fi g. 2). 
whil e i n  Study II there has genera l l y  been l ittl e  di fference between systems 
(Fi g 3 ) .  The lower spri ng wheat yi eJds i n  the ridge system may be a resul t of 
the hi gher l evel s of root rot recorded i n  thi s system (Tabl e 63) .  Barl ey 
yie lds  a l so reflect prec i p i ta\ i on trends (Fi g  4). and i n  most years the 
conventi onal treatment has siani fi cantl y out-yi el ded the mi ni mwn-ti l l .  
Oat y ie lds  i n  general d i d  not fol l ow precipitat i on trends (Fi g. 5). Oats 
functi on as a nurse crop for al fa l fa or c l over i n  the a l ternate systems, and 
foJJow corn i n  Study l and spr i ng wheat i n  Study II. Both corn and spring 
wheat have hi gh nitrogen requi rements, and the general l y  Jow oat yi e lds are i n  
part a resu lt  of thei r position i n  the rotati ons. The highest oat yi el ds 
occurred in the fi rst year of the studies, and refl ect the general l y  hi gh soi l 
nutr i ent l evel s  at the i nitiati on of these studi es. Weed pupulati ons have 
been comparati vel y hi gh i n  oats, and they too have probabl y  contri buted to 
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lower yi elds. The consi stent decli ne i n  wi nter wheat yi elds (Fig. 6) was 
primarily a resul t of the i ncreasi ng i nfestation of downy brome recorded i n  
thi s  system. The no-ti ll wi nter wheat system was d i sconti nued i n  1988 
because downy brome had become the domi nant plant. Approximately 100 brome 
plants per square foot were present at mid-season i n  this system i n  1988. 
Corn yi elds i n  Study I and soybean yi elds i n  both stud i es have generally 
followed a simi lar pattern, wi th yi elds i ncreasi ng over the fi rst three years, 
dropp i ng severely in the 1988 drought, and recoveri ng i n  1989 (Fi gs. 7, 8, and 
9). This pattern was d i fferent from that noted above for spring wheat and 
barley, and al so for preci pi tati on trends. Total growi ng season preci pi tation 
masks seasonal effects, and when monthly totals are exami ned reasons for the 
d i fferent row crop responses become more apparent. Rai nfall di stribution was 
nearly normal i n  1985 and 1986 1 however, i n  each of the next three years the 
wettest month was August. Thi s l ate-season prec i p i tation favored row crop 
development over that of small grains. The change in rai nfall d i stri buti on 
has also affected weed populations. parti cularly foxtail. Foxtai l i s  a c4 (warm-season) grass and the l ate-season preci pi tation has resul ted i n  
increased numbers of thi s weed compared to earli er years. 
Corn yi elds have generally been si gni f i cantl y higher i n  the conventional 
and ridge-ti l l  systems compared to alternate except for 1988. Several factors 
appear responsibl e for the lower yields in the alternate system. In the 
i n i ti al years of the study ( 1985 and 1986) symptoms of ni trogen defi ci ency 
were apparent i n  lhe alternate corn. Also, the alternate corn was planted 1-2 
weeks l ater i n  each of the fi rst three years to allow for a later pre-plant 
tillage operati on for weed control. Thi s practi ce was adopted from producers 
i n  the southern part of the state. where i t  has been useful i n  weed control. 
However, i n  the more northerly areas of S.D. i t  appears to be important to 
lake ful l advantage of the growi ni season. An addi ti onal factor was the 
earlier maturing hybrid planted in  the alternate system i n  1996 and 1987 which 
may have reduced yi eld potential . This hybrid was also severely i nfected by 
common smut i n  several S.D. locations i n  1987, i ncludi ng the N. E. station, 
whi ch further reduced yield. 
Soybean yields were signi fi cantl y lower i n  the alternate systems i n  both 
stud i es i n  1985 (Figs 8 and 9 } ,  princi pally as a resul t of a delay i n  
planti ng. I n  mosl subsequent years soybeans were planted on the same date, 
and there has not been a consistent difference i n  soybean yields between 
systems i n  ei ther study. 
Alfalfa forage yi elds were hi ghest in 1 986, and have decli ned in all 
subsequent years ( F i g. 10). The al falfa and red clover yi elds for 1985 are 
not comparable to subsequent years because both crops were cl ear-seeded with 
the aid of a herbi cide. Also, the alfalfa was harvested only once i n  1985 and 
the clover was cut once but not removed. Both of the stands were undercut and 
fall chi sel-pl owed. Clear-seeding was used so that all crops would be present 
i n  alt rotations the i nitial year of the studi es. Yellow sweetclover was used 
i n  1985 and 1986, howevert i n  1987-1989 a 50:50 m i x  of yellow sweetclover and 
red clover was used i n  an attempt to reduce clover weevi l damage. The 
effecti veness of the mix i n  reduci ng weevi l damage has been di ffi cul t to 
judge, primari ly as a resul t of l ower rai nfall in each of the l ast two years. 
Clover yi elds were estimated, but forage was not removed after cutting. 
Clover was cut once prior to seed set, followed by chisel plowing several 
weeks later. 
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fig. 7 Corn Yields - Study I 
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Soil Physical Properties 
Frast depth 
So i l  frost depth was monitored from December 9 ,  1988 through April 19, 
1989 (Table  38). During February of 1989 sof l frost depth i n  all treatments 
was greater than tho depth of frost tube pla�t!lr.ent. Only the Alternate 
alfalfa soils thawed upward to detectable leve!s before frost tubes were 
removed in April, Fall frost readings were less deep in the Alternate 
oat/alfalfa than other treatments. Oat/alfalfa treatments also had 100 
porcenl QTlll..!�d c-ov�u (Tahlo 4DJ and pnnral ly eauahl J1tOre snow lTablo l9l .  tn 
tha Ri-dao sys-t , earn produclna aoi J s  had l-0$S frost lban sprina wheat of 
soybean unl f l  Dccmnber 29, wh'ffll snowfall eliminated significant differences 
among Ridge crops. 
Snow depth 
Average snow depth ranged from 0-4", with the least cover occurring in 
late January (Table 39). Surface residues such as the Alternate oat/alfalfa 
and/or corn stubble were effective in trapping snow. Tho ridges also helped 
to maintain snow cover. Ceneral ly the least amount of snow cover occurred in  
the conventional system. On January 20th, when Conventional treatments had no 
snow, the Ridge system averaged 1. 3 inches of snow cover. 
Crop res i due 
Crop residues in the spring of 1989 ranged from lOOJ in the oat/alfalfa 
to 6J in the plowed spring wheat treatment (Table 4 0) .  The winter loss of 
residue between the fall of 1988 and sprlng of 1 989 was hiabor ,or corn and 
wheat than i t  was for soybean and oat/al f•I fa. Al \ hoUJrh oytJe.an plots· had a 
high residue percentage, they were not •�cce-55f ul i n  l rappin; :Snow. Tha 
coarser corn sl ubble covered a smaller porccmlase of lho sol J I bul off ered 
more protection and better snow catch. The fall 1959 resi due percentage� 
reflect both the fall tillage and tho nature of the crop. 
Spring soi I s  
Residues which insulated the soil also decreased spring soil temperatures 
(Table 41) .  However, moldboard plowing (Conventional wheal) which left soils 
unprotected also resulted in low soil temperatures. The wa�nmst soils et the 
6" depth were found in treatments with residues between 20 and 50 percent. 
Spring (May 19) soil moisture in 1989 (Table 41) was ;reater than sol l 
moisture during the fall of 1988. Soils producinR a small a-r.ain in 1988 had 
consistently lower levels of soil moisture than other crops j n  their sy$lem. 
Differences in bulk density were slight. Soils produclnt wlfalfa in  %988 
were more dense ( 1. 4  glee) in the spring of 1989 than soi l producing row, 
crops or small grains. 
Sumier soils 
By mid-swnmgr, soil temperatures ranged from 81
°F in Conventional or 
Ridge corn to 90 F in Conventional soybean (Table 42) . Soil moisture levels 
had decnas�d •i th crop uptalte •nd sun:1:1er dtOtiiht ccmdi l l orrs. Tho greatcc!it 
do4r0llsa (b�lw�on May l9 and July 121 in  tho 0-6• depth soi l  moi61UNI content 
was lSJ in the Ridge-till soybean. The slightest decrease occurred in the 
Conventional corn. Soil bulk densities in July ranged from I . I  to 1.3, but no 
consi stent treatment trends were observed. 
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fiH 'ilDJ I malsly�IP!OliTe 
Soll IIMllature [n La6 falJ of 1989 ranged from 11-21J in the 0-6" 
increment for Farming Studios I and II (Table 43). At the 6-24ff dopth, soil 
moisture ranged from 9-17%. In the Alternate systems. alfalfa and sweet 
clover had the highest soil moisture in tho 0-6w increment and tho oat nurse 
crop treatment with these leg\.lJles had tho lowest. Small grain crops which 
wore used moro frequently in Farming System I I  than I resul ted in 16.3J soi) 
moisture in 0-6ff compared to 14.4� soil moisture in Farming System I, and 
12.7% compared to 10.6J at the 6-24ff depth. Differences in soil moisture due 
to systems within each study were sJ ight. 
Table 38. Freeze and thaw depth during the 1988-89 winter as affected by 
system and previous crop residue in Study I .  
1988 
Sys 11wR9 lchre 
llnn.th and Cla,y 
Alt/Oat/Alfalfa F+ 9 15 19 23 26 29 31 31 35 
T 
Alfalfa F 12 20 23 26 • • • • • 
T 
Soybean F 11 18 22 26 31 28 36 36 39 
T 
Corn F 11 18 22 27 32 33 39 39 • 
T 
Conv/Corn F 11 19 21 26 31 33 37 35 • 
T 
Soybean T 12 19 22 26 32 35 39 39 • 
F 
Wheat T 11 17 20 24 27 31 • • • 
F 
Ridge/Corn F 10 16 19 23 30 35 36 35 38 
T 
Soybean F 11 17 21 25 29 33 35 35 37 
T 
Wheat F 11 18 21 24 28 31 35 36 39 
T 
• 
0 
• 
1 • 
0 
• 
0 
• 
0 
• 
1 
• 
2 
• 
0 
• 
0 
• 
0 
• • • • 
7 12 6 19 
• • • • 
8 14 16 out 
• • • • 
9 14 15 26 
• • • • 
9 14 14 28 
• • • • 
9 13 11 26 
• • • • 
9 12 10 20 
• • • • 
9 12 13 17 
• • • * 
8 11 12 17 
. . .. . 
8 13 14 20 
• • • • 
8 13 11 18 -------------------------------------------------------·----
LSD.OS ; 1.2 1.9 2.0 2.4 2.4 NS NS NS NS 1.1 NS NS 4.6 5.4 
+ F = Frost depth, T = Thaw depth 
• Frost depth reached bottom of frost measuring tube. 
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Tab le  39. Snow depth in farming system Study I as affected by system and 
erevi ous cro� rosldum. 
1 9ai 
S�stem Residue Dee i9 Jan 6 Jan 13 
Date 
Jan 20 Feb § Eeb 15 Lr ii Mar " - - - - - in�hos. - - - - - - - - - - - - -
A l t  Oat/Alf al  fa 4 3 3 1 2 4 4 2 
Alfal fa 2 I J 0 l 2 3 1 
Soybean 4 3 4 I 2 4 4 3 
Corn 3 z 2 0 1 4 4 2 
Conv Corn 3 2 2 0 1 3 3 2 
Soybean 2 2 2 0 1 2 4 1 
Wheat 1 1 2 0 1 1 2 0 
Ridge Corn 4 2 1 1 2 3 3 2 
Soybean 4 4 3 1 2 3 .( 3 
Wheat 4 4 4 z 3 4 4 2 
LSD.OS 0.8 1.8 1.6 0.7 1.1 1 . 0  0. 9 1 . 0  
Tabin 40. Effect of crQ2Effii !!i.l , on isurf:.1:CC rcmh{u'e I rJ Stud!! I .  
Ros i due 
Sis.tm:1 1988 Residue 1989 Cum Ser I "B }989a. LOE! Fal I 1931 
- - - - - J - - - - - - -
Alt Oat/Alfalfa Alf al fa 100 0 50 
Alfalfa Soybean 38 3 89 
Soybean Corn 43 3 78 
Corn Oat/Alfalfa 33 13  100 
Conv Corn Soybean 23 4 56 
Soybean Wheat 33 4 22 
Wheat Corn 6 9 70 
Ridge Corn Soybean 35 13 52 
Soybean Wheat 54 7 62 
Wheat Corn 54 14 73 
a Residue measured as percent ground cover on May 19  (spring) and October 23 
(fall). Loss = Fa l l  1988 residue minus spring 1989 residue. 
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Table 4 1 .  Effect of crop residue on various soil properties in Study I during 
lhe :&prtn1 of 1QS4 
�"'=lil�g t,s� Reslduo US9 Cr® 
Al t Oat/a I f  al fa Alf al fa 
Alf al fa Soybean 
Soybean Corn 
Corn Oat/Alfalfa 
Conv Corn Soybean 
Soybean Wheat 
Wheat Corn 
Ridge Corn Soybean 
Soybean Wheat 
Wheat Corn 
7a12:22rature 
- - "F - -
45 
46 
50 
48  
,a 
48 
45 
50 
46 
46 
Sai I Pr!!Ji!nrH�-s• 
Maj s I ure - - ' 
21 
24 
22 
23 
22 
23 
21 
26 
24 
23 
Bu l k ll),o1t9 i t � 
glee 
1 . 3  
1 . 4  
1 .  3 
1 . 3  
1 . 2  
1.2 
1 . 3  
1 . 2  
1 . 3  
1 .  3 
8 Measured on May 19 in the 0-6" depth averaged over 4 repl icati ons. 
Tabl e  42. Effect of crop and residue on various soil properties in Study l 
durina mid SU:tlffler of J9S9 
A l t  
Conv 
Ridge 
J 9'89 Ras I due 
Oat/a l f a l f a  
Alfalfa 
Soybean 
Corn 
Corn 
Soybean 
Wheat 
Corn 
Soybean 
Wheat 
1989 Crc:tp 
Alfa lfa 
Soybean 
Corn 
Oat/Alf a l  fa 
Soybean 
Wheat 
Corn 
Soybean 
Wheat 
Corn 
_ Sbi I Pro:gvri i�:s• 
Tompen11ur� Yoiature Bulk Dens1 lV 
- - °F - - - - % - - glee - -
86 12  1 . 2  
82 1 5  1 . 1  
84 ) 3  1. 1 
88 1 1  1 . 1  
90 
84 
81 
88 
82 
81 
13 
14 
17  
11  
16 
15 
1 . 3  
1 . 1  
1 . 2  
1 .  2 
1 . 2  
1 . 1  
a Measured on Jul y 12 in the 0-6ft depth averaged over 4 replications. 
Table 43. 
I and r I. 
Sts ltm 
Alt 
Conv 
Ridge 
a Percent 
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Fall soil moisture at 0-6" and 6-24" depths in farming 
Stud1 
Cr22 
Oat/Alfalfa 
Alfalfa 
Soybean 
Corn 
Average 
Corn 
Soybean 
Wheat 
Average 
Corn 
Soybean 
Wheat 
Avera e 
Study Avera e 
soi I moisture 
Depth 
Q-!• 6-�,·  
1 18 
17 
1 5  
15 
14 . 5  
14 
16 
14 
14. 6  
15 
11 
1 6  
1 4 . 0  
14.4 
... -
9 
9 
11 
10 
9.8 
11 
1 2  
10 
11.0 
12 
10 
1 2  
11. 3 
10. 6  
(gravimetric) 
Studf I I 
S,lJlCJr. Crag 
Alt Oat/Clover 
Sweet Clover 
Soybean 
Spring Wheat 
Conv Spring Wheat 
Barley 
Soybean 
Min·Ti 1 1  Spring Wheat 
Barley 
Soybean 
sampled October 23, 1989. 
Weed Populations 
system Study 
Depth 
0-6" 6-211" 
13 11 
21 17 
16 12 
15 12 
16. 2 13.0 
18 13 
19 14 
14 12  
17. 0 13.0 
14 1 0  
15 12 
18 14 
15. 6 1 2. 0  
16. 3 12.7 
The domi nant weeds in all systems L n  both �tudlos or er-eon and yellow 
foxtail (Tabi os 44 and 45) . The highe!, l  fo:nu l populDlianr; occurrad lu  lhe 
alternate systems i n  both studi es. The· hi.-t, numbers of foxt 1 1  ln lhD •lh1 1 f  
(Table 44) were apparently a result of l ha less: vi gerou, alnnd obt invd i n  the 
previous drought year. Foxtail populatxans in lhe convcnlian I d 
reduced-till systems were similar to those measured in 1 988, while i n  the 
alternate systems they nearly doubled. The i ncreased populations i n  the 
alternate systems are an area of concern, and appear lo be due to 
precipitati on patterns and reduced pre-plant til lage. The practice of two 
shallow pre-plant ti llage operations used in previous years of these studies 
may be resumed in 1990. 
7abl a .44 .. 
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:ttd popu 1 "a \ ; OM • 
SU.rdi,F t � I lerna.te Conventi onal 
CORN 
Foxtai I 
W i I d  buckwheat 
Perennial broadleaf 
Russi an thi stle 
SOYBEANS 
Foxtai I 
Wi I d  buckwheat 
Perenni al broadleaf 
Russi an thistle 
SPRI NCI l'HreAT 
Fo,;wr I 
Wi I d  buckwheat 
Perennial broadleaf 
Russi an thistle 
OATS/ALFALFA 
Foxtai I 
Wi I d  buckwheat 
Perennial broadleaf 
Russi an thistle 
ALFALFA 
Foxtai I 
Wi I d  buckwheat 
Perennial broadleaf 
Russi an thistle 
SYSfEM A.VERAnE 
F,o·.ct, t I 
W i I d  buckwheat 
Perennial broadl eaf 
Russi an thistle 
6/3D 7/"l.9 
168 36 
0 .25 
0 .25 
0 
30 23 
0 I 
0 . so 
0 
109 82 
0 7 
9 0 
5 
249 151 
0 4 
1 1 
13 
101  73 
0 3 
3 .40 
- 4.5 
8/.d tillO 7/29 8/4 
8 1 3 4 
0 0 .25 0 
0 0 0 0 
.25 
21 0 2 I 
0 0 0 0 
I 0 0 0 
0 
12 1 1  
0 0 
0 0 
0 
110 
0 
3 
187 
0 
3 
82 ' 5 3 
0 0 0 0 
2 0 0 1 
0 
1 10 7 
0 2 0 
0 1 I 
.25 
3 0 0 
0 1 0 
0 0 1 
.25 
92 64 
0 .25 
2 0 
1 
32 25 4 
0 1 0 
1 .5 1 
.5 
a Number/3 sq ft - avg of four replications. Sampled 6/30/89, 7/29/89 and 
8/4/89. Spr i ng wheat stubble was ti lled prior to August sampl ina. 
:4 
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Tab I e .ts. w� �o�ufati��· 
Stud� 1 1  A I 'Clril., l t! Cog:tttnl t anal M.i nlmum-Ti U. 
6/30 7/29 SIA 6/3.0 71�9 8/ 6-1,lQ 7 /29 �/� 
SOYBEANS 
Green foxtai I 168 24 94 1 3 2 a 1 25 
Redroot pigweed 0 a a 0 a 0 0 0 0 
Perennial broadleaf 1 .25 0 a a a a a 0 
Russian thistle 0 0 1 
SPRING WHEAT 
Green foxtai I 92 38 0 a 5 5 
Redroot pigweed 0 l a a 0 a 
Perennial broadleaf 2 0 0 0 1 . 25 
Russian thistle 1 0 0 
BARLEY 
Creen foxtai I 7 16  2 7 
Redroot pigweed 0 a 0 0 
Perenni al broadl eaf 0 a 0 0 
Russian thistle 0 0 
OATS
I 
CLOVER 
Green f oxlai I 32 15 289 
Redroot pigweed a 2 3 
Perennial broadl eaf 6 2 0 
Russian thistle 14 
SWEET & RED CLOVER 
Creen foxtail 77 
Redroot pigweed 0 
Perennial broadleaf 4 
Russian thistle 
SYSTEM AVERAGE 
Green f oxta i 1 54 25 128 3 6 2 2 " 25 
Redroot pigweed 0 1 I a 0 2 0 
Perennial broadleaf 3 1 0 0 0 0 0 
Russian thistle 4 0 .25 
a Number/3 sq ft - avg of four replications. Sampled 6/30/89, 7/28/89 and 
8/4/89, Spring Wheat and Sweet Clover were til l ed prior to August sampl i ng. 
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Greenhouse evaluations of soil weed seed populations were initiated in 
1988. Soit samples were removed after harvest f rom each plot, placed in f lats 
in the greenhouse and watered regularly. Emerged weeds were recorded after 
two months. The counts for green f oxtail reflected the field data with higher 
populations in the alternate system in both studios (Tables 46 and 47) . Use 
of the oat/legume treatment f ollowed by a year of legume, however, 
substantially reduced grass populations in the Alternate system in both 
studies. 
Table 46. G_r � Oll!te �valuations of s-oil 
Study T 
CORN 
Green f odai 1 
Ye( low foxtai r 
Redroot pigweed 
Perennial broadloaf 
SOYBEANS 
Creen f oxtai r 
YeJ l ow foxtail 
Redroot pigweed 
Perennial broadleaf 
SPRING WHEAT 
Green f oxtai I 
Yel J ow f oxtail 
Redroot pigweed 
Perennial broadleaf 
OATS/ALFALFA 
Creen foxtail 
Yellow f oxtai I 
Redroot pigweed 
Perennial broadJ eaf 
ALFALFA 
Green f oxtail 
Yel J ow f oxtail 
Redroot pigweed 
Perennial broadleaf 
SYSTEM AVERAGE 
Creen f oxtail 
Ye! low f oxtai I 
Redroot pigweed 
Perennial broadleaf 
161 
3 
1 
0 
11 104 
7 12 
0 1 
0 0 
72 152 
25 8 
0 7 
0 0 
10 51 
36 5 
1 1 
1 1 
35 117 
19 7 
1 2 
0 0 
0 
3 
0 
0 
3 
4 
0 
0 
4 
12 
0 
0 
2 
6 
0 
0 
13 
1 
0 
0 
1 
1 
1 
0 
1 
0 
0 
0 
5 
1 
0 
0 
1988 
4 
1 
l 
2 
14 
12 
0 
1 
1 
4 
0 
0 
6 
5 
0 
1 
3 
4 
0 
0 
14 
0 
1 
0 
9 
2 
0 
0 
9 
2 
0 
0 
a Soil was removedt October 19 in 1988 and October 26 in 1989, from each plot, 
mixed and placed i n  two 5" x sn f lats. Emerged weeds were counted after two 
months. Avg of 4 repl ications. 
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fable 47. Cre!!!heilH ava I usl ions !f el I 
Study I I  
SOYBEANS 
Green foxtail 
Yel low foxtai I 
Redroot pipeed 
Perennial broadleaf 
SPRJNC WHEAT 
Creen f oxtai I 
Yellow foxtail 
Redroot pipeed 
Perennial broadleaf 
BARLEY 
Creon f oxtai I 
Ye I low f oxtai I 
Redroot pipeed 
Perennial broadleaf 
�TS I CLOVER 
Creon foxtail 
Yellow foxtai I 
Redroot pipeed 
Perennial broadl eaf 
�ET & RED CLOVER 
Green f oxtai J 
Yellow foxtail 
Redroot p ipeed 
Perennial broadleaf 
SYSTBI AVERAGE 
Creon foxtai l  
Yellow foxtai I 
Redroot pipeed 
Perennial broadl eaf 
Al te,nato 
1985 19.S9 
128 30 
3 6 
2 3 
1 0 
14 4 
3 0 
0 I 
1 0 
56 22 ' 2 
0 1 
l a 
23 3 
31 a 
2 ' 
1 0 
26 15 
10 2 
I 2 
l a 
wud seed egeu J �' i OJI! 12aa and 12.89. 
Conven l- i lfflB I Uinl�T1 U 
1938 !lli. !m 1999 
l I 2 3 
0 0 I 0 
0 0 1 2 
0 0 0 0 
7 0 1 1 
5 0 1 0 
D 1 3 1 
1 0 1 0 
6 0 3 2 
3 0 1 0 
0 0 0 I 
0 D I 1 
5 0 2 2 
3 0 1 0 
0 0 1 0 
0 0 1 0 
• Soil was removed, November 17 in 1988 and October 26 in 1989, from each 
plot, mixed and pl aced in two SR x 8" flats. Emerged weeds were counted 
after two months, Average of 4 repl ications. 
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Nematodes and Earthworms 
Oaaae necatado popul l i ons increased over the growi nr season on �ost 
craps. The b 9hest �puJation� occurred in Study I in a l ternate and 
rid1i -U I I  aoyba:ns- t harvost, and l l kel y were responsibl e for some yield 
reducl loTI Th a G  n�tode prefer i-elll1ively undisturbed soil, and tho lower 
pop,uia1 1 0lil r�cardml , n  Lhe conv�t iannl systems in both studies (Tabl es 48 
and 49} may be ({Q� lo tha 116.e of lho mol dboard plow in t hese systems. Lance 
nmnat� nl.fflll)e� did not ine�ca5tt s�b�iantia l ly over the growing season in any 
d the syst.o=s. 
&nh ... or popuh,Ho11s (Ol i11achaolI1 : Family Naididae) recorded in those 
aludles ar• ihe tiny (approxim le J y  ]/S") members of this group. I n  general 
lhe lliRI1est populations occurred al plJmting or mid-season with a decline in 
"umb�r� •t harvosi (Tabl es 49 and 49}� Interestingly, populations in many 
tnstane�• �arn subst.nl f� I I l ower than those measured in 1 988. 
PopulalluJT5 of lat.I planl f eodJOi nematodes were generally higher in all  
sys mnB in 1 989 �reel lo 1988 (Tables 50 and 51). The dominant members of 
tlha plot (aacUng trot.Ip In a:oybeau were pin nematodes. These nematodes are 
nfil as ci&Datin1 a:s d�gf!Cr nt!1:iatodcs1 but at hi gh populat i ons they wi l l  reduce 
p l  int nriwth. Popul •t i OM -of priitbceous nematodes were genera l ly higher than 
Lbo previ ous years; htiwavcr, lhay di d not respond in a consistent 11111nner to 
tilla o or XBa.SOttal effecf5. Th.a hlahest populations of microbia l feeding 
n�matodes uAuaJ l� 4�a�ried al mid- cA!mn , Microbia l feedint nematodes aid in 
tlhD d�CC£PQ5ilion of pl.:01 n,si dues 1 and thus are important i n  nutrient 
cycl lna. 
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Table 48. Nematode and earthworm populations - far�ing systems studi es. 
Sampl in11 
Study I dJllo �gi::r La.nee Ea..r thwcrm 
Corn 
Ai"ternate lilay 838 20 10 
Jul y 16 35 27 
October 214 23 4 
Conventi onal May 12 27 35 
July 14  32 10 
October 18 8 2 
Ri dge-t i ll May 30 20 a 
Jul y 27 26 19 
October 40 35 1 1  
SoybeQR 
A I torule llay 1 16 13 3 
July 136 49 21 
October 441 21 24 
Conventi onal llay 5 2 3 
July 6 3 1 0  
October 26 5 5 
Ridge-ti 1 1  llay 11 4 5 
J uly 79 4 18 
October 525 5 6 
SJ;!ri ne Wheat 
Conventi onal May 71 11 3 
June 42 31  8 
Jul y 43 36 2 
"Ri dge"-t i ll May 27 27 3 
June 26 10 9 
Jul y 199 13 2 
Oats/Alf al fa May 76 7 8 
June 47 16 7 
July 33 5 2 
A l falfa llay 56 14 s 
Jul y  140 19 3 
October 162 17 5 
a NlDllber/500 cc soil - Average of four repli cations. 
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Table 49. Nematode and earthworm populations, farming systems studies. 
Sampl ing 
Ear t.hworm Study II dato Dagger lance 
SJ!ring Wheat 
56a Alternate May 12 16 
Juno 154 14 34 
July 85 5 7 
Conventional llay 32 6 1 1  
Juno 16 10 9 
July 17 s 4 
Mi n i mum-t i J I llay 32 10 9 
Juno 16 6 9 
July 106 5 3 
Soybean 
Al ternato llay 35 38 7 
July 20 53 26 
October 101 so 1 1  
Conventional llay 14 13  1 5  
July 15 19 20 
October 25 6 8 
Minimum-till May 32 31 10 
July 15 1 5  12 
October 1 50 1 1  7 
Bar lex 
Conventional May 17 17 12 
Juno 1 3  12  17 
July 40 12 12 
Minimum-ti J 1 May 40 10 17 
June 23 7 43 
July 85 12 7 
Oats/Ct over May 8 1 4  8 
June 7 21 19 
July 36 14 3 
Clover May 90 6 8 
July 106 3 s 
October 49 15 16 
8 Number/500 cc soil - Average of four replications. 
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Table 50. Plant f edinr, predaceous and microbial 
populations, farming systems studies. 
Study I 
Corn 
Alternate 
Conventional 
Ridge-till 
Soybean 
Alternate 
Conventional 
Ridre-till 
Sorina Wheat 
Conventional 
"Ridge"-till 
Oats/Alfalfa 
Alfalfa 
Sar:ipl i n  
date 
May 
July 
October 
llay 
July 
October 
llay 
July 
October 
llay 
July 
October 
May 
July 
October 
May 
July 
October 
llay 
June 
July 
llay 
June 
July  
llay 
June 
Jul:, 
Ila:, 
July 
October 
Plant 
Fffrl1 nr 
8608 
353 
230 
245 
194 
439 
925 
683 
537 
581 
1146 
131' 
11 1  
94 
1592 
156 
996 
3023 
259 
329 
374 
830 
279 
492 
178 
529 
653 
668 
1403 
258 
feedinf nematode 
llicrobial 
Predaug_m: F!!d•[l.L.... 
280 630 
568 570 
625 750 
238 835 
380 525 
275 616 
214 385 
364 704 
545 1008 
596 755 
863 1496 
1038 1438 
155 888 
268 763 
709 1478 
168 385 
1063 1525 
993 633 
164 643 
438 1058 
560 543 
134 368 
550 1588 
645 946 
298 755 
718 1696 
970 1596 
542 1070 
808 1 226 
388 483 
a Number/100 cc soil - Avera1e of four replications. 
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Table 51. Plant feeding, predaceous and microbial 
populations, farming systems studies. 
Slu.df I I 
�rin(l lh2!t 
A l  Luna tie 
Convent i onal 
Minimum-ti l l  
Soybean 
A l ternate 
Conventi onal 
Iii n imUlll-ti 1 1  
Bulcii 
Conventional 
Mini mum-t i  I I 
Oats/Cl over 
C l over 
Sampl ina 
date 
llay 
June 
July 
llay 
June 
July 
llay 
June 
July 
llay 
July 
October 
May 
July 
October 
Uay 
July 
October 
May 
June 
July 
May 
June 
July 
Uay 
June 
July 
May 
July 
October 
Plant 
Fffdl!JR 
11958 
607 
407 
291 
207 
394 
1173 
379 
539 
395 
559 
1498 
60 
136 
855 
379 
481 
1857 
278 
21' 
416 
190 
874 
393 
331 
199 
452 
390 
591 
1119 
feed i ng nematode 
Microbial 
Prod IICDOIJS FuitLmr 
901 1045 
1208 1643 
888 1125 
218 526 
339 795 
593 713 
655 988 
609 1150 
593 671 
318 730 
680 1346 
935 1378 
260 738 
325 1118 
671 988 
318 605 
548 950 
938 1550 
313 630 
268 598 
476 533 
485 546 
1413 1683 
493 755 
275 947 
738 1778 
468 693 
530 1025 
298 838 
755 996 
a Number/100 cc soil - Average of four repl ications, 
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Soi J Nutr i ents 
Farmi ng Systems Studies I & II were soil sampled in the spring of 1985 to 
determine ini tial soil test val ues as baselines for each experiment (Tables 
52, 53, 55, and 56). Soi l sampl es were taken in the fal l of 1 985, sprine and 
fall of 1 987, and fall of 1988 and 1989. Samples to a depth of 42 inches were 
al so obtained in Study I in spr i ng, 1989 (Table 54) .  In Farming System Study 
I, fal l sampling in 1989 indicated that there were no significant differences 
in phosphorus or organic matter content 11ir.oni lhe lhr• �rupp , np systtffl!S 
(Tabl e 52). In Farming System Study I I  caoil P lnv,.la �re hlRheill in t.h11 
ALT. oats/clover and l owest in the m i ninrum , 1 1 1  sc;a-J l gra t n  (T-�bl 53 ) .  Whan 
averaged over systems, P l evels were not s Jrn_f fic.anl l y  d1r{arr:nl [rCC!I aacb 
other. Study I I  al so had differences i,  oreAttic 1:1atlor eontoqf Tl,e ALT. 
oats/cl over had the highest l evel of orRanle mall�r (3.6�) , buL 9 1  I J evels 
were l ower than 1 988 val ues. 
In the spring of 1989 soil nitrate l evels �or8 htibes.t In  thG 
conventi onal system fol l owed by ridge and al ter n• e (Tab le  54) .  The l owust N 
l evel s occurred i n  the al fal fa which had befJn c:hl�l-p l mli'l!ld  the prcvlfiu fal l ,  
and. wa p l  an l ed le, .. ov�an 1 1"1  1989. 1 hi host N love I s  fol l o ed lha 
dr11a:ght-:atr-assed H ISS sprini wheat 11nd i:orn etgp-2 I n  bolb U1a c.onY«inUcma l Gmd 
ridge .sy-:,lm::is. I n  sianeral , soi I n[ lr•1tr le ·rl s  a l  the 2A - •z I nch srunpl i n2 
doplh WQra higher i n  tho conventioruil and ridge systems compared to al ternate. 
Soil nitrate l evel s in Farming System Study I were quite variabl e in the 
fal l of 1989 (Tabl e 55) . Level s were general l y  l ower in 1989 than in 1988 
except in conventional and ridge-til l soybeans and Al ternate al fal fa. The 
application of manure and fertil izer N were nol consistent ly  refl ected in the 
0-24" nitrate l evel s. 
I n  Farming System Study I I, soil nitrate values ranged from 14 to 124 
lbs/A (Tabl e  56) . Soil s  producing smal l grains had l ower nitrate l evel s  in 
1989 than in 1988, however, legume crops general l y  increased soil nitrates in 
the fal l  of 1 989. 
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Tab le  52. Soil test phosphorus and organic matter in· Study I,  1985-1989. 
System/ 
Crop 
ALT ./  
Oats/A lfalfa 
Alfalfa 
Soybeans 
Corn 
Avg. 
CONV./ 
Corn 
Soybeans 
Wheat 
Avg. 
R.T ./  
Corn 
Soybeans 
Wheat 
Avg. 
LSD .10 
CV � 
1985 1987 illi 1989 
S F S F faIT Fal 1 
----------ppm----------
30 21# 14 16 15 
30 21 21 20 17 
30 24 16 15 35 
30 29 18 16 17 
30 24 17 17 21 
30 30 19 21 26 
30 30 18 19 22 
30 23 19 22 22 
30 28 19 21 23 
30 19 23 17 18 
30 30 18 15 18 
30 21 14 12 23 
30 23 18 15 20 
-- 7 5 5 9 
25 23 23 36 
20 
15 
18 
19 
18 
25 
21 
20 
22 
15 
19 
18 
17 
NS 
30 
Ornn J c  lat ler· 
--------------�------------
3.9 3.7 3.4 4.0 
3.9 3.7 3.5 3.8 
3.9 3.7 3.3 3.9 
3.9 3.9 3.5 3.8 
3.9 3.8 3.4 3.9 
3.9 3.7 3.4 3.8 
3.9 3.6 3.7 3.9 
3.9 3.7 3.4 3.6 
3.9 3.7 3.5 3.8 
3.9 3.5 3.8 4.2 
3.9 3.9 3.9 4.0 
3.9 3.7 3.6 3.5 
3.9 3.7 3.8 3.9 
3.6 3.5 
3.8 3.2 
3.9 3.1 
3.8 3.2 
3.8 3.2 
3.6 3.2 
3.5 2.9 
3.7 3.1 
3.6 3.1 
3.7 3.1 
3 . 9  3.4 
3.9 3.4 
3.8 3.3 
--- NS 0.3 0.3 NS NS 
--- 6 7 6 1 1  7 
N Manure P2o5 appl ied t oats/a lfa l fa :  1985 24 lbs/A (after samp l i ng) 1986 30 lbs/A 
1987 64 lbs/A 
1988 44 l bs/A 
1989 46 l bs/A 
Fert i l i zer P,.o5 applied as starter at 30 lbs/A to Convent ional and R id�e-ti l l  corn and !pr ing wheat - Spring 1988. 
Ferti l i zer ?205 applied at 20 tbs/A to Convent ional and Ri dge-t i l l  spr i ng wheat 1989. 
Soi l sampl ing dates : 4/1/85, 9/17/85, 4/15/87, 9/21/87, 10/11/88, 10/23/89. 
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Table 53. Soil test phosphorus and organ i c  matter in Study II, 1985-1989. 
System/ 
CrQp 
COOV./ 
Soybean 
Sp. Wheat 
Barley 
Avg. 
MIN./ 
Soybean 
Sp. Wheat 
Barley 
Avg. 
ALT./ 
Oats-Clover 
Clover 
Soybean 
Sp. Wheat 
Avg. 
LSD .10 
CV% 
Phosphorus 
1985 1987 1988 1989 
SF SF Fat I Fal I 
------------ppm--------
34 26 18 14 20 
34 22 21 15 18 
34 20 1 7  12 16 
3(  23 19 14 18 
34 26 17 13 19 
34 22 19 14 16 
34 23 1 7  12 19 
34 24 18 13  18 
34 21#22 14 16 
34 21 20 14 15 
34 27 27 20 21 
34 27 19 12 22 
34 23 22 15 19 
3 -- 4 NS 
-- 12 -- 20 21 
20 
17 
21 
19 
18 
14 
14 
15 
23 
15 
17 
16 
18 
8 
22 
Oreani c Mal lar 
---- --- l---------·-
4.0 4.0 ( . 0  3.9 
4.0 4 .0  3.9 3.9 
4.0 3.9 3.8 3.6 
4 .0  4 . 0  3 .9  3 .B  
4.0 4.0 3 . 9  4 . 3  
4.0 3 . 9  4 . 3  4.0 
4.0 3.9 3.8 4.1 
4.0 3 .9  4.0 4.1 
4 .0  4.0 3.9 4 . 0  
4.0 3.8 4 . 0  4.1 
4.0 4.0 4.0 (.1 
4.0 3.8 4 . 0  3 .B  
4 . 0  3.9 4.1 4 . 2  
NS NS 
5 -- 9 
3.7 3.2 
3.7 3.0 
3.6 3.4 
3.7 3.2 
4 .0  3 . 3  
3.7 3.0 
3.9 3.0 
3.9 3 .1  
3.9 3 . 6  
3.9 3.0 
4.2 3.2 
3.9 3.0 
,.o 3.2 
0.3 0.2 
6 6 
I Manure P20 applied to 1985 oats/sw clover after sampling = 24 lbs/A. Soil samptrni dates: 4/1/85, 9/18/85, 5/4/87, 10/1/87, 10/11/88, 10/23/89. 
Ferti I izer P205 appl i d as starter at 30 lbs/A to  Conventional and Minimum-tTll sprin1 wheat and barley - 1988. 
Fertili zer P2o5 
appl i ed at 20 lbs/A to conventional and Minimum-till spring 
wheat and barley - 1989. 
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Table 54. Spring 1989 soil nitrate l evels to 42 inches i n  Study I. 
System/ Saq, I i  n; depth l i n . )  and lbs NO
J
-ff/A 
1988 Crop 0-6 6-Ji 12-19 18-24 �4-30 30-3 J6-42 TgY!J 
Alternate/ 
Oats/alfalfa 138 7 1 6 1 1  14 20 78 
Alfa lfa 13 1 1  10  9 6 ' 4 57 
Soybeans 10 18 19 28 19 17 23 134 
Corn 17 27 23 17  17  21  24 1'6 
System Avg: 103 
Conventional/ 
Corn 16  32 55 30 30 41 42 246 
Soybean 11 15 15 21 13 20 31 126 
Spring Wheat 30 50 54 37 23 37 41 272 
System Avg: 215 
R i dge-T i I I / 
Corn 14  29 30 37 41 30 31 212 
Soybean 12 12 9 10 8 9 9 69 
Spring Wheat 15  33 44 70 29 29 37 257 
System Avg: 179 
a Avg of four repl ications 
Table 55. Soil and applied N in Study I,  1985-1989. 
A�2I i ed Nu 
System/ 
Soi I N09-N 1985 1987 19BS l989 Fe-rttlrzer lbnuro 
Cr2u.._ S# F S F Fal I Fa I I fii St 87 � fit9 85 86 81 ea 89 
ALT./ 
Oats/alfalfa 18 13 76 9 3 1  1 9  0 0 0 0 0 44 33 105 113  105 
A l fa I f  a 18 14 60 38 29 34 0 0 0 0 0 0 0 0 0 
Soybeans 18 18 1 1 1  23 89 40 0 0 0 0 0 0 0 0 0 
Corn 18 15  77 21 51 31 0 0 0 0 0 0 0 0 0 
OONV./ 
Corn 18 33 95 14 145 74 110 1 10  37 75 0 0 0 0 0 
Soybeans 18 21 84 24 40 131 0 0 a 0 0 0 0 0 0 
Wheat 18 18 86 56 160 69 110 90 77 105 1 15  0 0 0 0 
R.T./ 
Corn 18 22 90 13 135 94 110 1 10  37 105 0 0 0 0 0 
Soybeans 18 2 1  94 19  23 74 0 0 0 0 0 0 0 0 0 
Wheat 18 17  72 21 156 53 110 90 77 105 1 15  0 0 0 0 
LSD .10 -- 6 NS 8 32 
CV% 25 32 28 31 
N 0-6" only. •• Based on following yield goa ls :  corn= 100 bu/A, wheat = 65 
bu/A. Soil Sampling dates: 4/1/85, 9/17/85, 4/15/87, 9/21/87, 10/1 1/88, 
10/23/89. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Table 56. Soil and applied N in Study I I ,  1985-1989. 
So l  I NO -ff Aeel i ed N° 
System/ J9Bi 19873 1 988 1969 f:erlll bar Ma,m� d 
Crar;i S! F s F Fal I Fal I 85 86 87 83 i9 35 96 Br �� 89 
�- - Jb1./A 2"�-- ---------------lbs/A--------�------
CONV./ 
Soybean 31 17 72 73 62 96 0 0 0 0 0 0 0 0 0 0 
Sp. Wheat 31 55 51 138 174 124 110 90 108 so 80 0 0 0 0 0 
Barley 31 30 73 48 33 39 0 0 0 0 0 0 0 0 0 0 
IIIN. / 
Soybean 31 17 42 48 33 39 0 0 0 0 0 0 0 0 0 0 
Sp. Wheat 31 44 47 102 133 84 1 10  90 108 75 115 0 0 0 0 0 
Barley 31 33 44 76 62 44 110 70 77 0 0 0 0 0 0 0 
ALT./ 
Oats-Clover 31  18 47 52 12 1 4  0 0 0 0 0 44 0 0 0 0 
Clover 31 19 25 99 82 104 0 0 0 0 0 0 0 0 0 0 
Soybean 31 18 100 61 52 46 0 0 0 0 0 0 0 0 0 0 
Sp. wheat 31 21 64 53 47 35 0 0 0 0 0 0 0 0 0 0 
LSD .10 19  29 24 
CVJ 53 29 24 
I 0-6" only. 
bu/A. 
•eased on followina yield goals: wheat : 65 bu/A, barley : 80 
Soi l Sampl i nr dates: 4/1/85, 9/18/85, S/4/87, 10/1/87, 10/11/88, 10/23/89. 
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Sol I Microarpg,i and Dlsc� Supgression 
Farming systems can affect crop yields through their influence on various 
soil microorganisms which either cause root disease, or which inhibit the 
growth of such root disease agents thereby controlling these diseases 
' biol ogically' . To establish a microbi ological prof ile of the various 
�Y•tmns, lhc papu lat, mu; of selc:lcd aenera of soil funet worn d�•erm l nm:!1 a.rm 
in ddition, the aoi l 5amplc.s �r� tested for ,ru:ir abi I l t7 r o  5uppress two 
dls•a.su., l:QCl!lon r oot rot of whut 1 cmd root rot Csaedlin1 bliJlhl plmse) of 
.o l f4Ha. 
ihe su�pr&K� i �cnlfSs l�sl5 were '1)nducted by addinR soil from the various 
test phHm. to soi i ar U f kia 1 1  y I f\f cs led with the patho1en under test, and 
d&l�r�inine lho mnounl of dlsoase t hal devel oped on wheat and/or alfalfa. The 
J a��I of di�ase_ wa� then em:rpar�d L o  the level of disease that developed in 
lha �rmca of t h-ft plot soil. A si;nifi cant reduction in disease when the 
plot aail �as pri5Scnt r ndlcaled lb.at lhe pl ot soil suppressed the pathogen. 
Sametimc-s t he dd. J I L on ar plot �oi l increased the amount of disease. I n  such 
Cd.SC!i, l he p l o t  tr0 l l  ..a cQJlSidnred la be conducive lo d i sease, or perhaps 
� Tr.ijJIJ  moro t o�1e lo be ttrnt plant ,  piJssibly as a result of herbicide 
lf'mJi dun. 
Al I lraalntenl5 er-t1 assayed i n  M.iy and July, plots with smal 1 grain were 
sa!I;p!ed l n  June and plots wi th rm, craps were sampled in October. Data from 
th� Jul1 �le$ will b� dal•iloa ba l a.v, but space limitations preclude 
lnclua i on of aetnE lod data fram the �ther sample dates. However, some of 
L he s\at st1 c.ally iqn 1 f ican r-95\ilt� ire presented after the July result s 
aro di-scu95ed. ID adclilion, Mlecled ·lata from the May samples are presented 
I n  rel l 1 an l o  ct11nmnn root rot i n  5ludy I (K-series) . 
Soi l samples taken in June from the K-series were tested for 
suppress1 �t:ness la ��l6ctod -hat pathngens (Table 57). Si ngle degree of 
freedmri st atistical cc parl son� indicated that none of the systems were 
algnl ! icanll� sup�rcs5ivo to any af ttw pathogens tested. Some differences 
due to e1ap were obl lnau. Corn ol l was more suppressive to Fusarium than 
�oybea-n or whee( &c,i I and al!:IO wn mntv suppressive to Hel minthosporium than 
wheat sol I Previous wheal oil �as more suppressi ve to Fusariwn and 
lib I 111i n Lbospori un than soi I lhal had tK!en in soybeans the previ ous year. In 
itddl L I  on , whc11 l ao i I 111.lS mora ·UJ111r u I ve than soybean to Pythi um and previous 
soy bean .soi J '&·as mo re a1.1pp res 1.J v t h3fi pre v i ous corn . 
In tests of 5uppressl van,�, Lo I faJr� pal hilgQns (Table 58) , the 
conventional syste!I' m�ro auppressivo t o  Fusariun:. than ridge-till. Also, 
convent i onal and all�rnale sy9l�s were �re suppros�a ve Pythium than 
ridge-til l .  Some lr-aall:cnt� era 1110-re conducive lo  fusarium than others, that 
is, they had signiF lca:tll li Jaw•r Cffl6�gonce or fo�or h�althy plants. In 
parti cular, the ridge-till soll  manCloncd Bl,ove pp�red to be conducive. 
Corn soil was mor supprc��ive l o  Pyt�illlll t han soy�, and wheal soil was 
more suppressive la Rhl�octonln thnn soyhaan $Of l  
Microbial profiles of the K-series soils indicated that Pythium spp were 
more numerous in ridge-till than in the alternate system (Table 59) .  No other 
system effects were roted. A number of signi ficant differences were related 
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to current and previous crops. The conduciveness of ridge-till to Fusarium 
noted previously, may be an artifact due to Pythium populations in this soil. 
The relatively small number of Pythium propagules would not be expected to 
affect the behavior of the artificially infested Pythium suppressiveness test. 
In study II (N-series), the alternate system was more suppressive to 
Rhizoctonia on wheat than conventional or min-till (Tabl e  60). This was the 
only effect detected against the wheat pathogens. Several crop effects were 
noted: 1 )  wheat soil was more suppressive to Fusarium on wheat than soybean 
soil. 2) previous soybean soil was more suppressive than previous wheat soil 
to Fusarium, and 3) soybean soil was more suppressive to Rhizoctonia than 
wheat soil. It appears that some treatments were more conducive than others• 
to Helminthosporium. 
Against alfalfa pathogens in study II (N-series} , conventional was more 
suppressive than alternate to Rhizoctonia, and alternate more suppressive than 
conventional to Pythium (Table 61). No other effects were noted. 
A few significant differences in Microbial populations were detected in 
study II (N-series) soils (Table 62). Min-till had more Fusaria than 
conventional tillage, and plots with soybeans had more fluorescent 
Pseudomonads and Pythium spp than did wheat plots. 
During the growing season, a high incidence of comtnon root rot of wheat 
was noted in some of the plots, and samples were taken from selected 
treatments for laboratory ratings. Ridge-till in the K-sories had 
considerably more root rot than did conventional (Table 63). One possible 
explanation for increased common root rot in ridge-till was the low number of 
fluorescent pseudomonads in this system in May (Table 64). I n  the N-serios, 
no system effects on counnon root rot were noted. but high root rot levels 
prevailed. 
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Table 57. Wheat disease suppression July samples 1989 K-series. 
Svstar:i 89 Crot! 88 Cro2 Tnnl-
AJ ternate Oat/a J f  Corn 1 
Alternate Alf aJf a Oat/al f 2 
Alternate Soybean Alf 3 
Alternate Corn Soybean 4 
Convent i ona I Soybean Corn s 
Conventional S. Wheat Soybean 6 
Conventional Corn S Wheat 7 
Ridge-ti J I  Soybean Corn 8 
Ridge-till S Wheat Soybean 9 
Ridge-till Corn S Wheat 10 
FLSD.05 
Significant Contrasts 
Corn vs soybean 
5 Corn vs wheat 
9 Wheat vs soybean (prev crop) 
Table 57. (wheat disease suppression. 
Sl!tS!J �g Cro� 6� Crc� I rat 
A l lerllillo a.1,.11 Corn I 
Alternate Alf al fa Oatlalf 2 
Al lenmlo Soyb4.an A l h..J f a  3 
Al cernata Corn Soybean 4 
Co111;1ent i onal Soybtutn Corn 5 
Convent 1onol S Whea• Soyl,-Qn_ 6 
Oaf\Venl I t:1wa I Corn S Whut 7 
Rid;,te-ti 1 1  Soybean Corn 8 
Ridge-till S Wheat Soybean 9 
Ridtie-ti I I Corn S Wheat 10 
FLSD.05 
Significant Contrasts 
6 Wheat vs soybean 
7 Corn vs soybean (prev crops) 
Suppressiveness• to 
----------------------
Fusar i um 
�Ii Hullhl 
1 0 
2 -1 
0 -2 
-1 2 
l 1 
-1  -2 
0 4 
2 I 
0 0 
1 0 
(4)  4+ 
+ 
--- • 
+ 
Helminthosporium 
&er i lffia] r h,r 
1 0 
0 0 
1 0 
-1 -1 
-1 0 
-3 1 
0 l 
-2 -1 
-1  1 
1 1 
(0 (3) 
+ 
+ 
K series, continued) 
Suppressiveness to -------
Rh faoctonl I Py th i Ull1 
Emar,Q HQI thv &eq� LaJ l!]� 
a D 1 I 
3 0 0 1 
-2 0 1 1 
0 0 1 1 
0 0 0 -I 
-1 0 -2 3 
1 0 0 0 
0 0 -1 0 
0 0 0 0 
0 0 0 1 
( 3 )  (4 )  ( 3 )  
• 
• 
• Suppressiveness is indicated by numbers greater than zero. 
#1 Negative numbers indicate that a soil is detrimental to plant 2rowth 
compared to pathogen infested soi l w i thout the test soil . 
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Tabl e 58. Al falfa di sease suppressi on, July samples 1989 K series. 
Suppressiveness to �----- --------- --------
Fusarium 
�Sx�e�t-e=m----��--=8�9_C�r�o�p--�_. rm�La..._�___;:£,n=-=-orL..!leal thy 
Alternate Oat/a I f  l 4 1 
Al ternate Al fal fa 2 -3 -2 
Alternate Soybean 3 3 -2 
Alternate Corn 4 3 I 
Conventi onal Soybean 5 2 0 
Conventional S Wheat 6 1 4 
Conventional Corn 7 -3 l 
Ridge-ti I I Soybean 8 2 -3 
Ridge-ti ll S Wheat 9 0 -1 
Ridge-til l Corn 10 1 -1 
Significant Contrasts 
FLSO. OS (7) 
1. Conventional vs alternate 
2.  Conventional vs ridge 
3. Alternate vs ridge 
4. Corn vs soybean 
6. Wheat vs soybean 
7. Corn vs soybean ( prev crops) 
8. Corn vs wheat (prev crops) 
9. Wheat vs soybean (prev crops) -
(5)  
+ 
• 
+ 
• 
+ 
+ 
Rhizoctonia 
Em,,q1.._ Rea I l hy 
-3 0 
1 0 
3 0 
0 0 
-3 0 
2 0 
2 0 
- 1 0 
3 0 
3 0 
(6) 
+ • 
• 
• Suppressiveness is i ndi cated by numbers greater zero. 
Pythilml 
&lt,r i Re� I Ll)}' 
0 -2 
3 -3 
3 -2 
2 3 
0 -3 
4 0 
2 -2 
-2 -2 
-1 -3 
2 0 
4+ 
+ 
• 
+ 
+ 
(5 )  
• 
+ 
11 Negative nlmlbers i ndi cate that a soi l is detri mental to plant growth 
compared to pathogen infested soil without the test soil . 
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Table 59. Microbial analysis of soils, 
Syslem 89 CrQp 85 Crop Trml 
Al t ernate  Oat/alf Corn 1 
Alternate Alfal fa Oat/al f 2 
Al ternate Soyb an Alf 3 
Al ternate  Corn Soybean 4 
Convent i onal Soybean Corn 5 
Conventi onal S Wheat Soybaan 6 
Conventional Corn S Wheat 7 
Ridge-ti 1 1  Soybean Corn 8 
Ridge-ti I J  S Wheat Soybean 9 
Ridge-ti I j Corn S Wheat 10 
FLSD.05 
Significant Contrasts 
Alternate vs ridge 
4 Corn vs soybean 
5 Corn vs wheat 
� W}]oa.l IV5 m.oybsa11 
7 Corn vs _soybean lprov crop) 
e Corn v& wh�al (pro� crapJ 
9 1hcait vs· sovtlhn ( prev crop) 
July samples 1989 K series. 
Colonies per plate on 
----------·------------------
Kinp5 
36 
1 1 7  
163 
64 
106 
53 
93 
162 
66 
164 
{ 104) 
+ 
• 
+ 
JlyJ l ns: 
151  
1 1 3  
331 
188 
289 
157 
132 
202 
230 
159 
(207) 
+ 
PCNB E1eYP 
91 21 
103 28 
166 27 
174 31  
198 43 
138 21 
121 30 
256 37 
98 24 
151 36 
as•• 13• 
+ 
• 
• 
•• •• 
+ • 
•• 
• 
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Table 60. Wheat disease suppression July samples 1989 N-series. 
Suppressiveness• to 
------------------�--- ·----
Fusarium Helminthosporium 
�j!Sl.5SI 39 Cr;g,e 88 C:rr,1 -ru:t EmcrR ffoa I Lhy Emttf't! R�al thy 
Convent l ona. I 
Conventional 
Convent iona l 
Mi nimum-till 
Iii n imum-t.i 1 1  
Minimum-ti 1 1  
Al ternate 
Alternate 
Alternate 
Al ternale 
S. ille:a L 
Bari ey 
Soybean 
S. Wheat 
Barley 
Soybean 
Oat/clover 
Clover 
Soybean 
S. Wheat 
Signif icant Contrasts 
Soybean vs wheal 
5 Soybean vs wheat (prev 
Soybean J 
S Wheat 2 
Barley 3 
Soybean 1 
S Wheat 5 
Barley 6 
S Wheat 7 
Oat/clover 8 
Clover 9 
Soybean JO  
FLS0. 05 
crop) 
I z I 
- )  I a 
0 3 l 
D ':J a 
2 3 3 
- 1  2 1 
-3 -1 -1 
4 6 -5 
1 0 3 
2 4 -2 
(4)  4+ (4)  
+ 
If 
• Suppressi veness i s  i ndicated by numbers greater than zero. 
#1 Negative numbers indicated that a soil is detrimental lo plant growth 
compared to pathogen infested soil without the test soil. 
Table 60. (wheat disease suppression, July 89 N series, continued) 
S�Glet:t 89 Cre,2 88- Crog Tn,it 
Conventional S. Wheat Soybean • 
Conventional Barley S Wheat 2 
Conventi onal Soybean Bar J ey 3 
Minimum-ti 1 1  S. Wheat Soybean 4 
Minimum-ti 1 1  Barley S Wheat 5 
Mi nimum-til l Soybean Barley 6 
Alternate Oat/clover S Wheat 7 
Alternate Clover Oat/clover B 
Alternate Soybean C l over 9 
Alternate S. Wheat Soybean 10  
FLSD. 05 
Significant Contrasts 
2 Conventional vs alternate (soy, wht) 
3 Alternate vs min-till (soy, wht } 
4 Soybean vs wheat 
Suppr essiveness lo --- - ------------��-
Rhizoctonia 
Emer2 
-4 
0 
1 
-2 
- 1  
0 
-2 
-2 
2 
1 
(4)  
• 
+ 
• 
fl.ea It h1: 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Pythium 
wrg Health:r: 
l 1 
2 0 
3 1 
1 0 
3 0 
1 1 
4 1 
4 I 
2 1 
-1 0 
(4)  (2)  
• Suppressiveness is indicated by numbers greater than zero. 
#1  Negative numbers indicate that a soil is detrimental to plant growth 
compared to pathogen infested soil without the test soil. 
D 
I) 
1 
l 
-1 
0 
-1 
0 
0 
0 
(2)  
• 
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TabJ e 6 1 .  A l falfa di sease suppress ion, July samp l es 1989 N ser i es .  
Suppressiveness to 
J!!!!l!!lii ____ ___,_ __ -----w w---
PYHr i Ull'l Rhizoctonia Pythiwn 
Slltem 99 Cc!m 'trurl !mar K 
Conventional s. Wheat 1 
Hui th! 
1 -2 
mr2 fieu!l l 012 Emera Heal t]!f 
3 0 -2 
Conventional Barley 2 0 0 5 0 2 
Conventional Soybean 3 0 4 6 0 0 
Mi n i mum-ti I I S. Wheat 4 1 2 2 0 2 
Minimum-ti I l Barley 5 1 -2 4 0 -1 
Minimum-ti I I Soybean 6 -3 3 4 0 -4 
Alternate Oat/clover 7 1 1 6 0 5 
Alternate Clover 8 1 -1 2 0 2 
Alternate Soybean 9 1 1 -4 0 5 
AI ternate S. Wheat 10 -3 -2 1 0 4 
FLS0.05 (6)  (7)  2• (10) 
Significant Contrasts 
2. Conventional vs alt (soy, wht) • 
• Suppressiveness is indicated by numbers greater zero. 
#1 Negative numbers indicate that a soil is detrimental to plant growth 
compared to pathogen infested soil without the test soil. 
Tab l e  62. Microbial analysis of soils t July samples 1989 N series. 
Colonies per plate on 
-1 
-1 
-1 
0 
-2 
-2 
-2 
-1 
3 
-2 
( 4 )  
System &g Crop 
-------------------------------
as Crqp ":" r-m}- Kines V r l  ins F.ieNB P19YJ! 
Ccmvan l I onal S Wheat Soybean l 20 85 101  22 
Convent ional Barley S Wheat 2 206 75 110 28 
Cw:ivvnt iona r Soybean Barley 3 258 87 105 27 
Mi nl.nrum-l i l J S Wheat Soybean 4 7 91 73 21 
Nini,lilllm-t i I I Barley S Wheat 5 34 103 1 1 0  28 
Ui n i mum-l il l  Soybean Bar ley 6 393 
Al t1r -
� 
ijflU I I 
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Economi c Compari sons of Farming Systems: 
SOSU' s  Northeast Station in 1 989 
Thomas Dobbs and Clarence Mends• 
The SOSU Economics Department is cu· .
. O!Jlll' 111,.;olffd in  uvor11.I 
lnvnt 1 p l a on:. c,f _ l t"rnat lva or stmUir ble
 .atr l c ultur I prm:t ces. Al:on1 
lhlJ$0 ia an ongo ing i,conOC1lc comparison ol 
the al torn tl vo, cOl!lvanllooa l ,  •nd 
roduct:d l d l  cropping ay!;t� bolng Invc!!ll
lg•tcd by phnt :.donti Lr.. at SOSU' 11 
{ortheast Re,s.earch Stat ton, Tho ariricu l t ura..l
 econQ!ll(t;s renearch l l ha 
ortbeas, StA\ 1 on i5  upporled by Agr i .
 �p. S t .  Project No. 7207-076 and b' �
 
'U S.D.A. Low-l npuLISuatalmwlc A,zri�Hu
re (L ISA) lI',lllt idi" i p1 in.ar, rcsearc.h 
gr ML Prol lminarY cconcx.nfc rasul ts 
for Lhe l 9S9 crop yaar ara reptrrhd he
re, 
Economi c results depend critical I )  oa l h
t cul \a.rral priiel �cen il1lli C T C1p 
yields for- euch s.yriler., The practices 
.rnd yields for Jf:JB9 at Lho Norll\ea'&l 
Surt.1 011 havo bun presonted t!,Hlier i
n  this armual f'ep;OrL N1:1lo lha.l y l  I d
s 
rsC"o·.ii,red sacie in 1 969, a n  COl'llpar i!Ml.l
 i. o levaJ s  dudDi lhn s--ev ro drou ht 
cand1 t l ons of 1969. Howevor yields 1
n m�l a"" S 11P.Sre no at Lhe lBvoh 
of 
1 986 and 1 987. 
A�sumpt ians about Federal f arm program
 support lovols and �arkel p r 1c.e-s 
ref 1 actod J 98C condil l ons i n  our econo
mi c analyse5 of 1aa9 syslcw pcrfcrcan
eo. 
For l ndlv idual c�it i es, t he sup
port and/or markcl price a5ouc:rpt i onB
 usod 
in coitputing gross returns were
: ( 1 )  corn - 10� non-pai d  acre
&go scl aJl d�, 
· 
· G a '0 70/bu , 
def iciency payment ;  l?l wheat - 10, 
� , 
II ' 
• 
I 
' . one a
ymont j 
